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“Best results of any oil we 


states Lincoln Walker of Fullerton and Walker, cit- 


eve r ul sed rus grove caretakers of Lake Wales, Fila. (pictured 
7 below, left, with ORTHO Fieldman J. S. Murphy). 


“With ORTHO N-P 90 we got the best results of any oil that we have 
ever used,” says Mr. Walker. “There was not any leaf droppage 
where N-P 90 was applied. These scientific methods of control that the 
ORTHO people recommend are very helpful for us growers.” 
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Leading Florida Citrus Growers use a 
complete ORTHO program —here’s why: 


When you buy the ORTHO program, all the personal, on-your- 
ground technical advice and services of your ORTHO Fieldman 
are provided gladly and without any extra charge. Too, with 
ORTHO, you're associated with the leader. ORTHO Research first 
developed highly refined petroleum oil sprays in the form of new 
type emulsions and ready-mixes. Under such brand names of 
VOLCK Soluble, and Florida VOLCK these oil sprays today 
are known and respected by growers the world over. Include these 
top-choice oil sprays in your control program, too. 


California Spray-Chemical Corp. 


ON ALL CHEMICALS, READ DIRECTIONS AND CAUTIONS BEFORE USE P.O. Box 7067, Fairvilla Road, Orlando, Florida. 


T.M.’S REG. U.S. PAT. OFF: ORTHO, VOLCK, N-P 





ORTHO products are formulated in Orlando especially for Florida Growers. 
ORTHO—serving Florida agriculture for more than 33 years! 


Contact these ORTHO Fieldmen: 


Ft. Myers — Art Alberty Lakeland—Jean E. Mabry Orlando—Cliff Sutton Perrine — Dick Acree West Palm Beach — Luke D. Dohner 
Lake Alfred—J. S. Murphy, Jr. Leesburg—Charles Ashley Orlando—John Nowell Plant City—Webster Carson West Palm Beach — Perry L. Sparkman 
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R. M. Pratt 


Populations of all of the major 
eitrus pests were at generally low 
levels in October, although, as always 
there were a few heavy infestations. 

Red scale will be at a low level 
in November and through the fall 
and winter. Purple scale infestations 
will increase in November and the 
population level will be above aver- 
age by the end of December. 

Rust mite infestations are increas- 
ing and will increase sharply in 
November. The level will be high 
in December and January. 

Purple mite infestations are not ex- 
pected to be particularly high, but 
a relatively low population can do 
a great deal of damage in the fall 
and winter, in the form of leaf drop, 
mesophyll collapse, and firing. 

The Texas citrus mite causes the 
same type of injury as purple mite. 
It does not yet occur in as many 
groves as does purple mite, but 
where it is present, infestations are 
likely to be heavier than those of 
purple mite at this time. 

Plant bugs will cause fruit injury in 
some groves, especially where citron 
melons have been present as weeds 
in the grove, or in the vicinity of old 
watermelon fields. Grasshoppers will 
be a problem in some groves in 
November. 


SPRAY PROGRAM 

Mite Control: The chief control 
problem during November will be 
the mites: purple mite, Texas citrus 
mite, and citrus rust mite. “Should 
mites be controlled, when should they 
be controlled and how can they be 
controlled?”, are the main questions. 
The answer to the first question is, 
“Yes, they should be controlled.” The 
severity of mite infestations and the 
amount of damge they do varies from 


* Written October 24, 1957. Reports 

of surveys by Harold Holtsberg, 
Fort Pierce; J. W. Davis, Tavares, 
K. G. Townsend, Tampa; T. B. 
Hallam, Avon Park; and L. M. 
Sutton, Lake Alfred. 
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year to year. The problem last win- 
ter was not so severe, but remember 
the winter of 1955-56 when mesophyll 
collapse, firing, and severe leaf drop 
occurred throughout Florida citrus. 
This could happen again, but it won’t 
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to show any advantage to zineb over 
sulfur in November sprays. Sulfur 
applied in December, January, and 
February was just as effective as 
zineb applied at the same time. 
There is no known reason, however, 


SCALE AND MITE ACTIVITY BY DISTRICTS* 











we Purple Red Purple Rust Mite 

District Scale Scale Mite on leaves on fruit 
West Coast 3.37 0 1.34 2.65 1.92 
Indian River 3.54 3.33 1.50 2.12 2.38 
Upper East Coast 4.13 4.63 -75 1.67 1.17 
Gaines ville 2.16 -16 0 -.17 -.33 
Orlando 2.44 2.70 12 -55 .65 
Brooksville 3.06 -26 -87 1.38 1.61 
Ridge 4.75 3.71 «77 2.05 1.72 
Bartow 4.91 -82 -19 2.00 1.55 
State Average 3.67 3.22 -72 1.57 1.45 
Last Year 3.25 3.33 1.16 2.17 2.26 





*Third week in October. 


Activity is computed from populations, amount of hatching of 
seales, and number of groves with increasing or decreasing infestations. 


Activity is con- 


sidered high if above 4.0 for purple scale, 3.0 for red scale, and 1.5 for mites. 


happen where mites are controlled. 

“When should mites be controlled?” 
Infestations of all three injurious 
mites dropped to unusually low levels 
in August and, for the most part, 
were still low in October. This situa- 
tion, together with the extensive 
summer use of zineb instead of sul- 
fur, has given many a complacent 
attitude toward spraying for mite 
control this fall. There is no proof 
as yet, and little reason to believe, 
that winter mite populations will be 
any less severe after a summer zineb 
spray than after summer sulfur sprays. 
This means that, as usual, sprays for 
mite control should be applied be- 
fore mite populations reach levels 
that are hard to control or have al- 
ready done too much damage. It is 
recommended that rust mite popula- 
tions be controlled before more than 
10 to 20 percent of the leaves or 
fruit are infested and that purple and 
Texas citrus mites be controlled be- 
fore more than 20 percent of the 
leaves are infested. 

Now, “How should the mites be 
controlled ?” Many are wondering 
whether to use zineb for rust mite 
control this winter. There is no data 


why zineb should not be used for 
rust mite control during the winter; 
so, for those who wish to use it, it 
is suggested that zineb be used at 
% pound per 100 gallons. More 
thorough coverage of foliage and 
fruit is needed with zineb than sul- 
fur because zineb must contact the 
mites in order to kill them. 
WARNING 


Texas citrus mites may be a severe 
problem in zineb-sprayed groves be- 
cause this material does not aid in 
their control whereas sulfur does. 
Some leaf drop has already been re- 
ported. 

Although zineb controls citrus rust 
mite, it does not control purple mite 
or Texas citrus mite. Sulfur does 
not control purple mite and, although 
sulfur will give a good kill of Texas 
citrus mite, long-lasting results are 
erratic. For purple and Texas citrus 
mites, sulfur or zineb must be sup- 
plemented with another miticide. DN 
Dry Mix No. 1 and Systox have both 
been successfully used with zineb, 
but ovex and aramite have not been 
tried with zineb. It is recommended 
that DN Dry Mix No. 1 be used with 

(Continued on Page 28) 
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your citrus crops can show you 
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~ RAINBOW 


makes the BIG DIFFERENCE 


. because it’s Premium Plant Food. Rainbow is the ideal 
balanced mixture of all the nutrients your citrus crops need for: 








© Earlier maturing oranges, grapefruit, limes. 
¢ Fruit containing more solids and sugar. 


¢ Healthier trees with greater resistance to disease 
and freezing. 


¢ Stronger stems so your fruit stays on trees longer. 


Fruit with better shipping quality. 


Every Ingredient in RAINBOW Serves ao Purpose 


For example, Nitrogen that’s fast acting and Nitrogen that is slowly 
available during full growing season. Sulphur and Phosphorous for plant 
color, root and stem development and seed production. Water soluble 
Magnesium and Calcium for growth, health, strength. Potassium for 
sturdy growth, plus other important plant foods for maximum yields. 


late 





FERTILIZERS 
INTERNATIONAL MINERALS Showy & CHEMICAL CORPORATION 
PLANT FOOD DIVISION..... Gem? 20 NORTH WACKER DRIVE «+ CHICAGO 6, ILLINOIS 





Plant Locations: Mulberry, Jacksonville, Pensacola, Florida 
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Good Grove Care Pays Off 
In Better Citrus Fruit 


Giving a citrus grove the right 
kind of care pays off in better quali- 
ty fruit, even when the weatherman 
doesn’t cooperate too well. 

This is the gist of an article in 
Florida Citrus Mutual’s membership 
publication, written by Dr. Herman 
J. Reitz, vice director of the Citrus 
Experiment Station at Lake Alfred. 

When the weather is right, Dr. 
Reitz points out, the quality is bet- 
ter than when crops get too little or 
too much rain, but even when rain- 


fall and other weather conditions 
haven’t been all that could be de- 
sired, grove care still plays an im- 
portant part in the quality of the 
crop. 

Dr. Reitz says measurements of the 
new orange crop made so far indi- 
cate no great difference in the 
amount of solids, principally fruit 
sugar, as compared with last season. 

There should not be any great 
difference, compared with last sea- 
son, in the usefulness of the new 
crop of oranges for making con- 
centrate, he said. 

The experiment station official 
emphasizes that it is still somewhat 
early to arrive at a positive determin- 
ation but, based on tests made so 
far, the sugar and acid in this year’s 
citrus crop as a whole are “general- 
ly lower than last year, while the 
ratio of solids to acid, as well as 
the amount of juice in the fruit, 
are higher.” 

The new grapefruit crop has less 
sugar in its juice, Dr. Reitz’s article 
points out, and if this trend as found 
on test plots at the experiment sta- 
tion is true throughout the state, 
he believes it could have an effect 
on its usefulness for canning. 

Tests of Hamlin oranges grown 
on rough lemon rootstock show 2.3 
to three more percentage points of 
juice than oranges from the same 
test plots last season, Dr. Reitz said. 
The juice isn’t quite as sweet as 
the year before, however, containing 
9.58 and 9.3 percent sugar on the 
two blocks tests, compared with 10.1 
and 11.2 percent, respectively, on 
fruit from these same test blocks 
last season on approximately the 
same date. 

Dr. Reitz says the difference in 
quality is due to the difference in 


rainfall and other factors. Studies 
covering many years involving fruit 
from the same plots indicates a direct 
relationship between high total rain- 
fall and low soluble solids, including 
sugar. 

“Results obtained in irrigated plots 
also support this line of reasoning,” 
he states, “for the irrigated plots 
have fruit more or less inferior in 
soluble solids to that produced on 


the non-irrigated check plots.” 


Dr. Reitz said frankly that it is 
difficult to find any grove practice 
which could raise the solids by the 
difference being shown by this sea- 
son’s crop or ruby red grapefruit 
compared with last season. 

He emphasizes, however, that “the 
growers’ efforts are not insignifi- 
cant. 

“If the effects of a grower’s mis- 
take in the use of certain cultural 
practices are added to the effect of 
unfavorable weather conditions in 
decreasing the soluble solids levels 
of citrus fruits, the soluble solids 
level may be lowered to such a de- 
gree that the fruit will fail to meet 
the minumum standards for market- 
ing. 

“Good cultural practices will also 
have their effect in producing rela- 
tively better quality citrus fruits in 
good quality years as well as in 
poor quality years, and good cultural 
practices will thus pay their way 
every year.” 





Dr. Wolfe’s Agricultural 
Laboratories 


2620 Taylor Street 
HOLLYWOOD, FLA. 


Offers Better Yields 
and Quality 
Through 
Periodic Analysis 

 ~ ie. 
Grove Inspection 


Write for Details or Phone 
Wabash 2-2808 
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BEWARE! 





During the past three to four years, citrus nursery stock has been 
greatly in demand and oftentimes in short supply. Citrus Experiment 
Station scientists warn that during this period of high demand some 
growers of nursery stock have resorted to “improper nursery practices” 
such as use of benchroot seedlings, adulteration of rough lemon seed- 
stock, and substitution of other root stocks for rough lemon root- 
stock which has been in great demand. These “deviations from 
accepted procedure are taking place in some nurseries” now, the 


scientists tell us. 


Therefore, we caution citrus growers to be extremely careful in select- 
ing their nursery stock. Trees grown on rootstocks which were 
grown from seed collected during the period approximately two to 
three years ago when rough lemon seed was very scarce are now 


mature and are being offered for sale. 


When you buy your nursery stock, be sure of your source. Ask your 
nurseryman about the source of his rootstock seed and budwood. 
Ask to see bearing groves grown from his stock. Any reputable 


nurseryman will be glad to furnish this information. 
Nursery trees grown from rootstock seed and budwood from ques- 


tionable sources will prove to be expensive to you in the years to come, 


even though you obtain the stock free of charge today. 


REMEMBER 


There Is No Substitute For Quality Nursery Stock 


Lake Garfield Nurseries Co. 


Office: 230 Summerlin Street Telephones: Day — 2-4601 or 3-4601 
North of Post Office Night — 3-0461 or 2-5511 or 3-1451 


P. O. Box 154-T : Bartow, Florida 
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Zineb - Improved Summer Control 
Of Citrus Fruit Russet 


Florida has produced the brightest 
crop of citrus fruit most free of 
russeting during the past summer 
ever grown. This was made possible 
by the use of a compound new to 
citrus growers — but well known 
to vegetable growers that has been 
found to control citrus fruit russet- 
ing and Greasy Spot of citrus leaves 
more effectively than any other 
compound ever used. Credit for 
the discovery of and first use of 
this compound — Zineb — for the 
control of russeting of citrus fruit, 
should go specifically to Miss Fran 
E. Fisher of the Citrus Experiment 
Station, Lake Alfred, Florida. In 
Miss Fisher’s experimental work, 
using various fungicides for the con- 
trol of Greasy Spot or Greasy Mela- 
nose, it was found that citrus fruits 
sprayed with Zineb remained bright 
and free of russeting longer than 
when they were sprayed with any 
cther material, including those com- 
binations of Sulphur generally used 
for the control of citrus russeting. 

After the first indication that 
Zineb would reduce or control citrus 
fruit russeting, a concentrated co- 
operative effort between workers at 
the Citrus Experiment Station at 
Lake Alfred, Florida, and the Rohm 
& Haas Company, manufacturers of 
Zineb, Dithane Z-78, resulted in 
enough definite and detailed infor- 
mation so that experimental small 


plot field applications were recom- 





RALPH L. MILLER, PH.D. 
ORLANDO, FLORIDA 


mended during the summer of 1957. 

When making recommendations for 
the pest control on citrus for grow- 
ers in the state, the writer followed 
this suggestion and pointed out that 
Zineb should be used experimentally 
on only a part of the citrus property. 


Many growers, however, had seen 
the experimental plots and were 
so enthusiastic about the results 


that they were willing to take the 
chance of using Zineb over the en- 
tire property. This became so gener- 
al that it was actually difficult to 


find groves for checks where Zineb 
was not used. 


Time of Application 


The experimental applications at 
the Citrus Experiment Station that 
appeared to be so satisfactory and 
effective were made during mid- 
July. Since this was the case, many 
growers delayed their applications 
until that time this summer. Others, 
however, more experimentally in- 
clined and impetuous, made applica- 
tions earlier. This afforded an op- 
portunity to check the effectiveness 
of early applications — some of 
which were made during the last 
week in May — many applications 
were made in June — many applica- 
tions, however, were made during 
July and some during August — so 
there has been excellent opportunity 
to check the relation between the 
time of application and the effect 
on control of russeting of fruit. 

Zineb Mixtures Used 

It is well known that the composi- 
tion of water used for spraying trees 
in Florida is quite variable. Some 
lakes are fresh and almost like rain 
water, while there are wells that 
are used fcr spraying that have 
dissolved salts present which are al- 
most so high that they make the 
water unsuitable for spray purposes. 
With this variation in water composi- 


tion, it is sometimes difficult to 


find satisfactory combinations of 








Eight 
spray materials. Too little wetting 
agent in a dry material will make 
it float, whereas too much wetting 
agent may result in its settling on 
the bottom or when applied to trees, 
washing off to readily. Hard waters, 
or those containing large quantities 
of calcium and magnesium or other 
dissolved salts, sometimes interfere 
with satisfactory mixing of oil emul- 
sions and cause the emulsion to sepa- 
rate in the tank. On the other hand, 
if additional emulsifier is added to 
the oil to tighten the emulsion for 
use in hard water, and this tighter 
emulsion is used in soft lake water, 
the emulsion becomes too tight — 
not enough oil is deposited on the 
leaves for scale control and _ the 
results are unsatisfactory. 

When a new compound is intro- 
duced to citrus pest control and 
is used in many combinations such 
as Zineb was, any new or unusual 
condition that develops in the pre- 
viously used spray combination could 
very easily be blamed on the new 
material. Zineb has been used in 
some cases with water alone and 
these combinations have been satis- 
factory. In other instances, Zineb 
has been used in combination with 
Parathion and no trouble has come 
to the attention of the writer. By 
far the greatest use of Zineb has 
been in combination with oil emul- 
sion. The writer’s experience was 
with Dithane Z-78 and no incompati- 
bility with oil emulsion was ex- 
perienced. It was this use that 
appealed most to the grower since 
it is frequently difficult to control 
Rust Mites which have for many 
years been blamed for citrus russet- 
ing following applications of oil be- 
cause of the danger of applying 
sulphur while an oil residue remained 
on the foliage. 

Whenever any material—dry or 
liquid—-is added to an oil emulsion, 
the combination should be carefully 
examined before being sprayed on 
trees. Sometimes dry materials wet 
slowly and when they do flocculate 
or collect in lumps and float to the top 
bringing some oil with them. In 
other cases, if the dry material or 
liquid is an emulsifying agent in its 
own right, it may tighten the emul- 
sion and result in a poorer control 
of scale than would otherwise be 
the case. For this reason, the ad- 
dition of a spreading or wetting 
agent which may act as an emulsi- 
fier, should be done cautiously and 
only smal! quantities need be used. 
It should be reported that Zineb oil 
combinations, as a whole, were quite 
satisfactory and there were only a 
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few instances reported in which there 


was any difficulty. In every case, 


these were corrected by slight modi- 


fications of the sequence of addition 
of materials and method of mixing. 
Whenever a new material or com- 
pound is used for spray purposes, if 
any of the handlers, either at the 
mixing tank or making the applica- 
tion, have any abnormal condition 
of health, it is very frequently 
blamed on the new material that is 
being used. Zineb has been used 
for many years on vegetables and 
en deciduous fruits without any 
harmful effect whatsoever to the 
user or applicator. In the case of 
citrus, there were a few instances 
reported where a slight rash similar 
to that produced by heat occurred. 
This disappeared entirely from those 
affected when they were taken out 
of the spray crews for a short time. 
If ordinary precautions about the 
use of any spray material are fol- 
lowed — that is, not allowing it to 
get on to any part of the body; not 
breathe the dust or fumes; and if it 
does come in contact with the skin, 
wash it off immediately and _ start 
every morning with clean clothes — 
no difficulty should be experienced. 
Thorough Application Necessary 
Zineb must be applied thoroughly 
and completely to all the green parts 
of the tree, leaves and fruit to con- 
trol citrus fruit russeting. There 
is, therefore, a distinct advantage 
to making a combination scale and 


russet control with either an oil 
emulsion or Parathion for these 
materials also must be applied 


thoroughly to all parts of the tree, 
leaves and fruit. Experimental ap- 
plications of less thorough methods 
seem unnecessary, but one instance 
has been reported where a brushing 
outside application of sulphur com- 
pared to a similar application of 
Zineb was made. In this instance, 
Rust Mites were controlled for about 
four weeks in the case of sulphur, 
and about seven weeks in the case 
of Zineb. 
Zineb Prevents Russeting 

As stated in the _ introductory 
sentence, applications of one pound 
of Zineb per 100 gallons of diluted 
scale control mixture — either Para- 
thion of oil emulsion, thoroughly and 
properly applied — has prevented 
the russeting of citrus fruits to the 
time of an inspection made Septem- 
ber 15. Some of these applications 
of Zineb and oil emulsion were made 
as early as the last week in May 
1957. When an inspection was made 
of this property in Orange County 
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on September 15, no russeting had 
occurred although 33.5 inches of rain 
had fallen in the 3% months since 
Dithane Z-78 had been ap- 
There were, however, a few 


Zineb 
plied. 


Rust Mites present on some of the 
fruit in one part of the grove and 
Rust Mites present on the leaves 
in the same area. No russeting had 
occurred and the Rust Mites were 
not present in sufficient numbers 
to indicate by the old and previous 
methods of russet control that any 
application need to be made for 
the killing of the Rust Mites them- 
The writer has had an op- 
portunity to examine many groves 
scattered in the major citrus counties 
of the state that were sprayed dur- 
ing June and July with combinations 
of Zineb and oil or Zineb and Para- 
thion, and in no case has russeted 
fruit been found where thorough ap- 


selves. 


plications were made, As_ stated 
previously, there have been a few 
instances where complete applica- 


tions were not made, or where the 
concentration of Zineb was reduced 
below the usual one pound per 100 
gallons of water or other spray 
material that did not prevent russet- 
ing for this entire period. 

It has been our experience that 
two to three months after the ap- 
plications of Zineb have been made 
and no mites have been found pre- 
sent, no russeting has occurred that 
mites first begin to appear on the 
underside of the leaves on the last 
flush of growth which appears to 
have developed since the application 
of spray material containing Zineb 
was made. This infestation usually 
begins at the petiole end of the new 
leaf on the underside, and Rust 
Mites begin to distribute themselves 
from that point. Subsequent weekly 
inspections will show a slight increase 
in the Rust Mites and soon will be 
found on the fruit. By September 
15, no russeting had been found 
where this occurred in any instance, 
but in a few cases growers who have 
been in the habit of dusting or spray- 
ing when a few mites occur on 
the fruit, have made applications of 
Sulphur Dust or Spray or in some 
cases, a second application of Zineb 
for their control. 

The writer examined many groves 
where some russeting had developed 
and Rust Mites were numerous 
enough to make the fruit look fuzzy 
at the time the application of oil 
and Zineb was made. This con- 
dition developed because the spray 
application had been delayed and 
the russeting had developed before 
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if you plan to plant a 

new grove during the 
coming planting 
season! 


Due to very favorable 
weather conditions, we 
at Glen Saint Mary Nurser- 
ies have one of the finest 
crops of citrus trees ever grown. 
These sturdy, guaranteed buds 

are availab'e for late fall de- 

livery, and orders are being 
taken NOW! 


1F YOU ARE PLANNING A 
GROVE PLANTING, ask for 

our special service. Before a 

definite order is placed, con- 
sult one of our experienced 
Glen representatives absolutely 
FREE. He can help you in se- 
lecting the best varieties and 
root stock, 


CONTACT US IMMEDIATELY 


| | 


before our supply is ex- 
ae iN 


hausted, if you are plant- 
ing any of the following 
list of citrus trees. 


ORANGES ON ROUGH LEMON: HAMLIN - PINEAPPLE - VALENCIA - LU GIM GONG 
ORANGES ON SWEET SEEDLING: PINEAPPLE . VALENCIA 

ORANGES ON CLEOPATRA: HAMLIN - PINEAPPLE - TEMPLE - ORLANDO TANGELO 
GRAPES LEMON: DUNCAN - McCARTY - GLENRED, 


In or near Orlando, 
call R. W. Parker, 
GA 3-6839 


SAINT MARY 
NURSERIES 
COMPANY 


Executive Offices: WINTER HAVEN, FLORIDA 


“DEPENDABLE SINCE 1882" 
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the grove was sprayed. In every 
ease, however, the russeting was 
arrested completely by the applica- 
tion — the Rust Mites disappeared, 
and subsequently inspections at 
weekly intervals up to the 15th of 
September did not indicate the pre- 
sence of Rust Mites or any ad- 
ditional russeting. 
Effect on Other Pests 

There was no indication in any 
of the applications inspected by the 
writer that the inclusion of Zineb 
in the oil or Parathion combination 
had had any any effect whatsoever 
on the control of other pests such 
as Scale, White Fly, or Spiders. 
These pests are ordinarily very well 
controlled by application of oil and 
in the groves examined, there was no 
indication that this control had been 
either increased or decreased by the 
inclusion of Zineb in the mixture. 
It is well known that application 
of some materials to citrus trees for 
the control of one pest will cause 
some other pest not controlled by 
the application to increase. No such 
instance as this has been found in 


any place where Zineb was used 
to date. 
Effect on Tree and Fruit 
Zineb contains almost half as 


much zine (as metallic zine) as Zine 
Sulphate, and approximately one- 
third as much metallic zine as Neut- 
ral Zine Compounds, and since this 


is the case — when it is applied 
thcroughly in a combination that 
adheres well to foliage — it would 


be expected to have scme nutrition- 
al effect. There has not been suf- 
ficient time to study this phase of 
Zineb applications, either experiment- 
ly or by general field use. It has 
been established, however, that the 
use of Neutral Zine compounds in 
combination with oil are very effec- 
tive as nutritional material and stimu- 
lated and improve growth of citrus 


leaves particularly where a zine 
deficiency occurs. Since this has 
been established, it may account 


for the fact that there appears to 
be a general improvement in the 
color, size and uniformity of citrus 
leaves where combinations of Zineb 
have been used in this summer spray. 

Greasy Spot, or Greasy Melanose, 
is almost entirely absent where 
Zineb sprays have been used during 
the summer period in groves where 
this condition was prevalent in pre- 


vious years. It is an indication to 

the writer that a control of Greasy 

Spot has also been developed. 
Whenever a new material is first 


(Continued on Page 27) 
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Current Information Relating To 
Barriers For The Burrowing Nematode.’ 


It would be of value in the con- 
trol of spreading decline if some 
kind of a barrier could be used to 
stop the migration of the burrowing 
nematode Radopholus similis (Cobb) 
Thorne from the roots of one citrus 
tree to another through the soil and 
thus prevent the extension of an 
area of spreading decline within a 
grove or from a grove to an adjacent 
one. 

The use of barriers in agriculture 
is not new since they have been used 
for many years to control the 
migration of certain kinds of insects 
from field to field. A good example 
is the barrier used for chinch bug, 
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Blissus ‘(taignere Say., control. 
During the summer when the grain 
begins to ripen the bugs migrate to 
adjacent corn fields. The most 
recent type of barrier is made by 
plowing and leveling a six-foot strip 
of land between the fields and ap- 
plying a band of insecticide dust 
down the middle of the strip with 
a tennis court or feotball field line 
marker. These barriers do not pre- 
vent every chinch bug from getting 
into the corn field but are highly 
effective in reducing the population 
to a minimum that will not cause 
significant damage to the crop. 
Chinch bug barriers are temporary 
and are normally maintained only for 
a few weeks during the period of 
migration. 

A barrier for burrowing nematode 
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control would not be as simple as 
one for chinch bug control. In the 
first place an effective barrier must 
be a permanent type because citrus 
is a perennial crop with the nema- 
todes being active throughout the 
year and not for just a few weeks 
as is the case with chinch bug 
migration. Secondly, the barrier 
zone should extend deeply into the 
soil since nematodes migrate in the 
soil from root to root and have been 
found as deep as 12 feet when sub- 
soil conditions are favorable. And 
thirdly, a barrier for nematode 
control must be 100 percent effec- 
tive if it is to be successful. An 
active phase of the research program 
on spreading decline has been a study 
of barriers as a possible means of 
preventing the spread of the nema- 
tode. The results from these ex- 
periments are presented to give the 
current information relating to bar- 
riers for the burrowing nematode. 

The first attempt to control de- 
cline with a barrier was in 1945 
when a system of trenches was dug 
in two groves. Roll roofing was 
placed on edge in the trenches to 
a depth of 30 inches and extending 
six inches above the soil after which 
the trenches were filled. The roll 
roofing barrier was not effective. 
If we had known in 1945 that spread- 
ing decline is caused by the burrow- 
ing nematode the experiment would 
not have been conducted since the 
nematode is found below 30 inches 
in the soil. If an attempt is to be 
made to control the burrowing nema- 
tode by the use of a barrier made 
of roll roofing, sheet metal or con- 
crete, the wall would need to ex- 
tended into the ground to a depth 
below that penetrated by citrus 
roots. 

By 1950 it was thought that if 
a chemical could be injected into 
the soil every few months to kill 
the citrus roots and give a nema- 
tocidal action, a barrier might be 
formed that would stop the spread- 
ing decline. From 1950 to 1954 


various patterns of barriers, usual- 





ly six to eight feet wide between 
rows of trees were established in 
15 groves. The first treatment was 
made by injecting formaldehyde 
solution into the soil at a depth of 
12 inches. After two applications 
about 6 to 8 months apart it was 
found that the formaldehyde was 
injurious to the trees. Carbon 
bisulfide at two ounces per foot 
was used for the third application 
but the fire hazard was considered 
too great for further testing. In 
1952 it was found that those bar- 
riers of formaldehyde and carbon 
bisulfide at 6 to 8 feet in width 
were not effective. Other barriers 
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8 feet in width were treated with 
D-D Soil Fumigant (dichloropropene- 
dichloropropane) at the rate of 100 
gallons per acre, EDB (ethylene 
dibromide at 25 gallons, VC-13 
Nemacide (O-2, 4-dichlorophenyl 0, 
0-diethyl phosphorothicate) at 30 
gallons, and Nemagon (1, 2-dibromo- 
3-chloropropane) at 10 gallons. A 
few of these barriers failed because 
they had not been placed ahead 
of the limit of nematode infesta- 
tion. With others spreading de- 
cline showed up around reset trees 
in the grove some distance ahead 
of the barrier, so the barrier was no 
longer of value. In observing the ef- 
fect obtained with different nemato- 
cides it was noted that citrus roots 
did not grow back into soil treated 
with Nemagon as rapidly as_ into 
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soil treated with D-D, EDB, or VC- 
13 and that this retardation effect 
persisted for about a year. Also 
it was observed that D-D gave a 
more rapid and better kill of the 
citrus roots at the time of treat- 
ment. Since the burrowing nema- 
tode migrates from root to root, 
a strip of soil in which citrus roots 
had been killed should be effective 
in reducing or possibly stopping the 
migration. 

As indicated by the results from 
previous experiments, certain things 
should be considered in an effort 
to make a barrier as effective as 
possible. The healthy area to be 
protected must be free of the dis- 
ease and the barrier located ahead 
of the area of infestation. In addi- 
tion, it appears that a satisfactory 
treatment for a barrier might be 
a mixture of 90 gallons of D-D 
and 10 gallons of Nemagon per 
treated acre, injected at a depth 
of 12 inches followed in six months 
with D-D at 100 gallons per acre. 
The D-D plus Nemagon and the 
D-D applications would be _ used 
alternately every six months as 
long as the barrier was maintained. 

Seventeen barriers have _ been 
established in accordance with this 
information to determine if it is 
possible for a barrier of 8, 12, 16, 
or 30-foot width to effectively pre- 
vent the migration of the burrow- 
ing nematode. Thirteen of the 
barriers were started in 1955, two 
in 1956, and two in 1957. Six of 
the barriers are 8 feet wide total- 
ling 10,290 feet in length; seven 
are 12 feet wide totalling 14,175 
feet; two are 16 feet wide totalling 
1,950 feet; and two are 30 feet 
wide totalling 1,575 feet. Since 
it is necessary to establish a bar- 
rier in advance of the nematode 
infestation, the critical test occurs 
when the nematode migration 
reaches the barrier. Thus it may 
be a year or two after a barrier 
has been set before it is actually 
on the firing line. Two of the 
eight-foot barriers that were started 
in 1955 have failed and been aban- 
doned; one on January 15, 1957, 
and the other on August 30, 1957. 
Two of the 12-foot barriers in 
operation since 1955 failed and one 
abandoned on September 6, 1957, 
and the other on September 25, 
1957. The other 13 barriers are 
being maintained and sampled peri- 
odically to determine-if the ~nema- 
tode is being stopped in its migra- 
tion. For example, an eight-foot 
barrier examined on May 23, 1957, 
showed 14 infested trees out of the 


33 on the diseased side of the bar- 
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rier and none infested on the healthy healthy trees which would be the 
side. This barrier is at the critical same as those trees removed from 


stage. 


From the evidence presented it program for control of spreading 
is readily seen that barriers which decline. In using a barrier the 
can be established without tree re- diseased trees remain in the grove 
moval will probably not prevent While in the pull-and-treat program 
burrowing the diseased trees are removed and 


nematode. Whether a barrier 100 the soil treated. 


the migration of the 


feet wide would be effective 
not been determined. To set 


such a barrier would require the ent information has been obtained 
removal of three or four rows of from the experiments to point out 
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Norway buys Florida citrus ... and 
Florida growers buy Norwegian Vik- 
ing Ship Brand Calcium Nitrate, 
which helps build more dollars in 
Norway for the purchase of more 


Florida citrus. 


Each benefits from the superior pro- 
duct of the other... 


fitable exchange 
across the sea! 


X-CEL FERTILIZERS AND PESTICIDES MEET EVERY FARM NEED 
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has Although a_ successful barrier 
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up has not been made to date, suffici- 
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several facts which should be con- 
sidered in future experiments and 
as general information about bar- 
riers. The area that is to be pro- 
tected by a barrier should be free 
of incipient areas of spreading 
decline such as might be induced 
by planting infested resets or from 
infested ornamentals around a house, 
and all surrounding groves should 
be free of spreading decline. A 
barrier might be successful in the 
immediate area where it is located 
but if the burrowing nematode is 
already present in another part of 
the grove, a barrier would be of 
no real value. The exact location 
of a barrier should be determined 
by a delimitation of the infested 
area. The barrier should then be 
set up ahead of the _ infestation 
for it is obvious that a barrier is 
not a barrier if the nematodes are 
already in advance of it at the time 
it is started. The width of a bar- 
rier that would prevent migration 
of the burrowing nematode is not 
known. Those of 8 to 12 feet in 
width have not been successful to 
date. It is thought that a barrier 
100 feet in width might be satis- 
factory if it was properly main- 
tained. In considering a chemical 
or chemicals for treating the soil 
in the barrier, the material should 
kill the roots and nematodes and 
be residual in the soil to retard 
root growth and nematode develop- 
ment. Of the materials tested, it 
appears that a mixture of D-D and 
Nemagon at 90 and 10 gallons per 
acre alternated with D-D at 100 
gallons per acre should be satis- 
factory. The frequency with which 
the soil in the barrier should be 
treated with the nematocide has not 
been determined specifically. A 
treatment every six months was 
selected since within that time cit- 
rus roots will grow back into the 
treated soil only about two feet. It 
was thought that this amount of 
growth would not adversely affect 
the barrier. Each additional treat- 
ment would add to the cost of the 
barrier. 

Since the nematode could migrate 
on the roots of weed hosts that 
might grow within the barrier 
between dates of treatment, it 
would be advisable to apply a 
permanent-type weed killer to the 
center half of the barrier. For a 
100-foot barrier, the center 50 feet 
might be treated for weed control 
in addition to the nematocide treat- 
ment. Even though no direct evi- 
dence has been obtained that indi- 

(Continued on Page 21) 
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playmates rides.—(AP Wirephoto). 
FOR HIGHER PROFITS— 


Citrus Men Urged To Aim 


|For Quality In Appearance|::' 
‘And Taste Of Their Fruit 


2 
By JACK NEASE plant picks a crop of fruit and 
Tribune Staff Writer packs only 50 per cent of it, 
LAKELAND, June 22.—Flor-|it has to get 30 cents per box 
lida citrus growers will make|™ore for the packed box in 
more money in the long run if|order to offset the harvesting 
they raise fruit which can be|4nd handling losses on the un- 

sold in either fresh or pro-|Packed portion. 

©icessed markets, they were ad- Cites Market Visit 

vised last week. “On a recent trip to a num- 





; (Tampa Sunday Tribune, June 23, 1957) 
& 


. =_—— to most current thinking, 
future profits will depend on both external and internal 
quality of your fruit. It makes good sense, too, because 
eye-appeal has proven necessary for maximum price on 
the fresh fruit market, and new buying habits of both 
processors and the fresh fruit market are keyed to internal 
quality. 

Naturally, top-quality fruit depends on proper fertiliz- 
ing with the finest you can buy, spraying with the most 
dependable pesticides you can obtain and taking advantage 
of the latest, proven scientific advances in cultural practice. 

Since 1893, Ideal Fertilizers have been considered the 
finest, because they have always contained nitrogen from 
high-grade sources such as Peruvian Guano. FASCO Pesti- 
cides have always meant dependable control. Your W&T 
Representative keeps up with the latest, proven cultural 
practices, so give him a call today. He’s at your service to 
help you travel up the new highway to higher profits. 
qpent FERTILIZEp 


AVAILABLE WITH 
GENUINE 
PERUVIAN 
GUANO 








WILSON & TOOMER 
FERTILIZER COMPANY 


Plants in Jacksorville, Tampa, Cottondale, Port Everglades 









FLORIDA 
AGRICULTURAL 
SUPPLY COMPANY 









GENERAL OFFICES + JACKSONVILLE, FLORIDA 
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es & 
Citrus Vitamin ‘P’ 
ll. The Antibiotic Activity Of Citrus Bio-Flavonoids (*) 


In our paper, presented at last 
year’s Annual Meeting of the Flori- 
da State Horticultural 


reported the experimental and clini- 


Society, we 


cal data concerning the therapeutic 
usefulness of citrus bio-flavonoids 
in capillary injury. We pointed out 
that in various conditions such as 
brain hemorrhage, nose and gum 
bleeding, miscarriages, hemorrhagic 
duodenal ulcer and other diseases 
where capillary bleeding is present, 
citrus bio-flavonoids are beneficial. 

In the present report, we are 
dealing with a question which might 
interest many citrus growers and 
producers, a question which to many 
may appear to be controversial and 
unresolved: ‘Are citrus fruits and 
juices, oranges and grapefruit use- 
ful, and beneficial in bacterial and 
viral infections?’ The clinical studies 
conducted in the past with orange 
juice and oranges have given incon- 
elusive results, as many clinical 
trials of this type often do. 

Modern medical science depends 
in its conclusion about the therapeu- 
tic value of this or another product 
much more on the experimental 
work, which is conducted under pre- 
cise and controlled conditions, than 
on clinical studies. Thus, as was 
the case of bio-flavonoids in capil- 
lary fragility, our present paper con- 
cerns mostly the experimental studies 
on citrus bio-flavonoids, naturally 
present in oranges and grapefruit, 
and their effect on viruses. 

How do viruses differ from bac- 
Not only are they very small 
micro-organisms, much smaller than 
bacteria, but they possess, due to 
their smallness, the ability to pene- 


teria? 


trate easily into the cells of the 
mucous membranes of the mouth, 
throat, and intestine. These often 
vicious micro-organisms destroy the 
cells, multiply rapidly and _ infest 
the surrounding tissues. They fre- 
quently induce acute inflammation, 


which if grave, might lead to the 
patient’s death. 

When virus particles invade the 
tissue of the human organisms, they 
also in the early stages of infection 
often penetrate the endothelial cells 
of the capillary wall. They destroy 





(*) Read at the Annual Meeting of the 
Florida State Horticultural Society, 
Miami, Florida, October 29-31, 1957. 
Aided by grant from the Marcia 
Brady Foundation, New York, N. Y. 
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these cells and by doing so, they 
injure the capillary and cause capil- 
lary bleeding. It is called the capil- 
lary syndrome. In almost all virus 
infections the capillary syndrome is 
present. This means that the capil- 
laries in the infected areas are 
injured and often destroyed, with 
multiple capillary bleeding evidenced. 


Death might occur from congested 
lungs, liver or other organs with 


partial or complete impairment of 
hundreds of small vessels. Many 
recent pathologic studies demon- 
strated that in almost all viral in- 
fections, injury to the small blood 
vessels, the capillaries, is present; 
in poliomyelitis (1, 2, 3); small pox 
(4, &); in measles (6); encepha- 
lomyelitis (7); in primary atypical 
pneumonia (8); in mumps (9, 10); 
and in virus A influenza (11). In 
rabies, vascular congestion and pre- 
vascular hemorrhages are observed. 
In epidemic leukoencephalitis “the 
pathologic picture ig one of con- 
gestion of arterioles and capillaries” 
according to Olitzky (12). This fact 
by itself suggests that citrus bio- 
flavonoids, as 
capillary 


substances restoring 
integrity and _ controlling 
capillary bleeding, might be useful 
in some viral infections. They might 
minimize the gravity of inflamma- 
tion and bleeding present in serious 
cases of such infections. 

But besides this indirect useful- 
ness of citrus bio-flavonoids in virus 
infections, there is considerable ex- 
perimental evidence indicating that 
some bio-flavonoids possess an activity 
against certain viruses, that they 
have an antibiotic property. 

A number of papers were pub- 
lished on the antibiotic activity of 
certain flavonoids against bacteria. 
Naghski et al (13) found that quer- 
citrin and the aglycone quercetin are 
active against Staphylococcus aureus; 
Anderson and Berry (14) against 
Clostridium botulinum. Bustinza and 
Lopez (15) reported the activity of 
these flavonoids against several types 
of bacteria. Schraufstatter and 
Deutsch (16) investigated several 
naturally occurring flavonoids and 
found that chaleones were more 
active against Staphylococcus aureus 
than the flavonoids were. 

It was Dr. Windsor Cutting, Head 
of the Department of Pharmacology, 
Stanford University, California and 
his associates (17, 18, 19) who first 
pointed out that certain flavonoids 
(quercitrin) exerted a moderate 
phophylactic activity against some 
viruses (rabies and_ ectromelia 
viruses). The flavonoids were given 
to mice and rabbits by mouth. Ac- 
cording to them, naringin possibly 
shows a mild antiviral activity. They 
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believe that the presence of a double 
bond between the 2 and 3 positions 
probably enhances the anti-virus ac- 
tivity of flavonoids. Green et al 
(20) and Yoshimura et al (21) in- 
vestigated crude and purified flavo- 
noids oranges, lemons and 
grapefruits, testing them on _ in- 
fluenza virus PR 8 and Mengo en- 
cephalomyelitis viruses. Citrus bio- 
flavonoids were administered to mice 


from 


either by mouth or by injections. 
The investigators arrived at the 
conclusion that certain flavonoid 


fractions naturally present in citrus 
fruit possess an activity against these 
two viruses, since the mortality rate 
of infected animals was decreased. 
Ascorbic acid added to citrus bio- 
flavonoids did not enhance the anti- 
viral activity of these compounds. 
Dr. Murray Sanders, Head, De- 
partment of Microbiology, Univer- 
sity of Miami (22) tested the citrus 
bio-flavcnoid compound, known as 
C.V.P., which contains the flavo- 
noids naturally present both in 
orange and grapefruit against the 
Type II poliomyelitis virus (Lansing 
Type). He used 685 CFW mice, for 
the control and treated groups. The 
animals were given the flavonoid 
compound by mouth, for several days, 
before and after virus inoculation. 
He found a definite yet moderate 
prophylactic action of citrus bio- 
flavonoids against the virus disease. 
The paralysis was delayed considera- 
bly and the number of mice which 
survived was higher in the treated 


group than in the control (18% 





MICROPHOTO I. The intestines of 


itis. Rabbit was killed shortly before dying. 
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Chamelin (23) con- 
extensive investigation 
with the same compound and _ its 
various fractions, He tested their 
activity against vaccinia virus by the 
chick-embryo technique. He found 
that certain flavonoid fractions had 
an activity from x 100 up to x 250. 
According to him, water-insoluble 
hesperidin shows no 
tivity, an observation 


against 4%). 
ducted an 


antiviral ac- 
which was 
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MICROPHOTO II. A baby rabbit affected with acute enteritis, was treated 


made previously by Cutting et al 
(19) and Green et al (20). Kato 
(24) reported that certain highly 
purified fractions of the citrus bio- 
flavonoid compound possessed an 
activity ranging from x 100 up to 
x 250 against mouse influenza virus 
PR 8. He tested them both by the 
chick-embryo technique and on mice 
inoculated with the influenza virus. 
He stressed the fact that while some 





with citrus bio-flavonoids for 5 days and completely recovered from the 


disease. 
or hemorrhage. 


X 100 





1 baby rabbit affected with acute enter- 
Inflammatory and hemorrhagic 





The intestines show a normal structure, without any inflammation 












citrus flavonoids have an antiviral 
activity, others have none. 

In view of the fact that certain 
citrus flavonoids exert an antiviral 
activity both in vitro in the tissue 
culture and the chick-embryo, and 
in vivo, One may assume that this 
action might be of a true antibiotic 
nature. A large number of clinical 
trials were conducted with bio-flavo- 
treatment of colds, in- 
fluenza and upper respiratory in- 
fections. Many investigators (25, 
26, 27, 28, 29, 30, 31, 32, 38, 34, 
35, 36, 37) reported beneficial and 
dramatic results from this 
therapy. On the other hand, a num- 
ber of clinical studies resulted in 
negative end-results (38, 39, 40). 
This discrepancy between the papers 
published on this subject might be 
explained by the fact that various 
investigators have used _ different 
flavonoid compounds, some of which 
might have been inactive. The in- 
adequate dosage of the preparation 
given to the patients also should be 
taken into consideration. As Cut- 


noids in 


often 
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ting et al (18) pointed out, a large 
daily dosage of flavonoids should 
be administered (orally) to animals 
in order to protect them against 
viral infection. In a small series of 
influenza A virus cases, serodiag- 
nosed, it was demonstrated (32) that 
citrus bio-flavonoids should be ad- 
ministered every three hours, with 
a total dose of about 3 grams a day, 
in order to be therapeutically ef- 


fective in man’s influenza. 


MICROPHOTO III. 
X 970 

During the last three years, the 
Virus Division of the Southern Bio- 
Research Laboratory has been in- 
volved in research concerning the 
activity of citrus bio-flavonoids 
against various viruses. Mice, rats, 
chicks and rabbits were used for 
this work. Crude and _ purified 
flavonoids naturally present in 
orange and grapefruit were investi- 
gated, first by the socalled chick- 
embryo technique and afterwards on 
animals. In most of our tests, we 
investigated the citrus bio-flavonoid 
compound extracted from _ citrus 
wastes of oranges and grapefruits. 
Thus this compound contained the 
flavonoids naturally present both in 
oranges and grapefruit. The basic 
problem of our investigation con- 
cerning the relationship between the 
chemical structure of a flavonoid 
and the antiviral activity is not re- 
solved as yet. We hope that we 
shall be able to complete this part 
of our work in the near future and 
possibly we shall be in a position to 
report our findings on this subject 


at the Annual Meeting of your 


THE CITRUS 


Society next year. 


We may say, however, that it ap- 
pears that the orthohydroxyl radical 
on the position 3 or 5 is absolutely 
indispensable for the biological ac- 
tivities of any flavonoid, according 
to the postulate of Dr. Koji Funa- 
oka, of our laboratory, who is in 
charge of the chemistry of flavo- 
noids. The hydroxyl group can 
constitute a cherate ring with the 
carbonyl group. And, in such a 


The same intestines. 


t 
' 


case, first of all, the hydroxyl radi- 
cal will catch the metal-atom of 
enzyme, which belongs to a virus, 
and form a phenolate. Then the 
phenolate will constitute the cherate 
ring with the next carbonyl radical. 
Therefore, the metal-atom is fixed 
on the flavonoid with the enzyme 
losing its own activities. Subse- 
quently, the virus will turn into an 
inactive one. Generally speaking, 
the 6-member-ring is more stable 
than the 5-member-ring. Accord- 
ingly, flavone or flavonol com- 
pounds must have a stronger anti- 
viral activity than flavanone or 
flavanonol compounds. There is 
also evidence that the water-solu- 
bility of a flavonoid is an important 
factor in its anti-viral activity. If 
some flavonoid-glycosides have a 
stronger activity than their agly- 
cones, the phenomenon is based on 
the solubility of the compound. 

In our present paper, we report 
our findings concerning the use of 
citrus bio-flavonoids in two condi- 
tions: ileitis, the disease which af- 


fected President Eisenhower, and 
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influenza. 
Ileitis, also known as_ regional 
ileitis or renteritis, is a relatively rare 


disease. In ileitis, the small intes- 
tine, particularly the part called the 
ileum, becomes inflamed. The inside 
lining of the intestine is red-purple 
in color. The wall is thickened, 
with the lymph nodes enlarged. The 
blood vessels of the intestinal wall 
are congested and there is gross 
capillary injury. The lumen of the 
small intestine might become so nar- 
row that digested food cannot pass 
through it. In young children, 
ileitis is as a rule in a much more 
dangerous acute form and is often 
fatal. 

A similar disease, known in rab- 
bits, is called mucoid enteritis and 
affects mostly the ileum. It kills 
mostly young baby rabbits very fast 
and is often of epidemic nature. A 
young baby rabbit, healthy today, 
might be close to death in 24 hours, 
with loss of about 20% of his weight 
in one day. The cause of this 
disease in rabbits is not known, but 


it is suspected that some virus is 
responsible for the disease. Al- 


though we were unable, as yet, to 
isolate this virus, the histological in- 
vestigation conducted by us strongly 


indicates the viral nature of this 
affliction (the presence of inclu- 
sion bodies during the first twenty 
hours of infection). The citrus bio- 
flavonoids were used to treat this 
infection. The investigation was con- 
ducted in cooperation with the Hawil- 
ton Rabbit Station, Roscoe B. Jack- 
son Memorial Laboratories in Maine. 
The moment that the first signs of 
the disease appeared, the sick ani- 
mals were placed on large doses of 
water-soluble citrus bio-flavonoids, 
orally administered, in water with 
sugar, for five-six days. The re- 
sults of these trials as recorded by 
Dr. P. B. Sawin, Head of the Rab- 
bit Station, are presented in Table I. 

The microphotos 1, 2, and 3 show 
the effect of citrus bio-flavonoids on 
the diseased intestine. Microphoto 
1 is a specimen of the diseased 
ileum. The rabbit, 12 days old was 
killed while dying from acute enter- 
itis. There are multiple hemorrhagic 
areas with the small blood vessels 
congested; the mucous membrane is 
inflammed, and has lost its orderly 
structure. Microphotos 2 and 3 are 
specimens of the ileum of a rabbit 
which was completely cured after 
being affected with enteritis. The 
ileum is normal; there is no inflam- 

(Continued on page 17) 
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Look for this identifying 
Seal of Approval when you 
buy. It's your assurance of 


...the seal that guarantees you won’t be 


You know the penalty of a shortage of 
magnesium in your citrus groves. Irregular 
yellow blotches in the leaves signal that 
you will soon be faced with a marked re- 
duction in yield, size, and quality of your 
fruit. And then, before you know it, it’s too 
late for top profits! 

You can’t afford to gamble with your 
next harvest ... not when positive pro- 
tection, plus improved fruit flavor, can be 
yours for only pennies per tree. Act now to 
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insure an adequate supply of magnesium 
this fall by specifying fertilizer containing 
Sul-Po-Mag”®... also called SPM ...in your 
next fertilizer order. 

Why SPM? Sul-Po-Mag is a combina- 
tion of water-soluble, fast-acting, readily 
available magnesium and premium 
sulphate of potash. Most citrus fertilizer 
manufacturers make premium grade ferti- 
lizers containing Sul-Po-Mag. For your 
protection, look for the SPM seal. 
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Citrus Vitamin ‘P’ 
(Continued from page 15) 
mation and there are no bleeding 

areas. 

In a more recent series of tests, 
conducted by Dr. Sawin, it was 
found that effectiveness of the bio- 
flavonoid therapy depends on the 
dosage given to the sick animals. 
With proper dosage, 30 mg. four 
or five times per day, the citrus 
bio-flavonoid compound prevented 
death in about 95% of the diseased 


animals. 


r 
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pound, injected subcutaneously for 
five consecutive days, one day be- 
fore virus inoculation and for four 
days after. Table II summarizes 
the results of this testing covering 
altogether 480 white mice. 

The results of our experimental 
investigation on the influenza virus 
PR8 indicate that the citrus bio- 
flavonoid compound, C66, gives some 
protection to mice against the virus. 
This protection was far from being 
complete. Mortality rate was re- 
duced from 90.6% in non-treated 


TABLE I 


No. of 








THE EFFECT OF CITRUS BIO-FLAVONOIDS ON 
ENTERETIS IN RABBITS 


Number 


Number Percentage 

rabbits of Dead of Cured Dead 
Control rabbits, = 
affected with enter- 
itis, receiving no 
citrus bio-flavonoids 154 154 0 100% 
Rabbits, affected 
with enteritis, 
treated with citrus 
bio-flavonoids 93 18 75 19.3% 

TABLE Il 


THE EFFECT OF CITRUS BIO-FLAVONOID COMPOUND 
ON INFLUENZA VIRUS IN MICE 


Number 





Number Number % 
of Mice of Deaths Survived Survival 
CONTROL 
No flavonoids 
were given 
Group 1 25 3 2 8 
2 20 19 1 5 
3 25 22 3 12 
4 25 21 4 16 
5 25 24 1 4 
6 20 20 0 0 
7 25 21 4 16 
8 25 23 2 8 
9 20 17 3 15 
10 20 18 2 10 
Tota’ Lo 250 mice 208 mice 22 mice 9.4% Ave. 
TREATED 
10 mg. daily of 
citrus bio-flavo- 
noids for 5 days (*) 
(iroup ] 25 15 11 44 
3 20 15 5 265 
25 18 7 28 
20 10 10 50 
5 20 15 5 25 
6 20 11 9 45 
7 25 18 7 28 
S 20 16 4 20 
9 25 19 6 24 
1 25 18 7 28 
11 25 14 11 44 
Potal: 11 250 mice 168 mice 82 mice 31.9% Avg. 
(*) The first injection of bio-flavonoids was given 24 hours before virus inocula- 
tion, the second injection two hours after virus inoculation, and the three injec- 
tions on three following consecutive days. 


Influenza virus PR 8 kills mice 
in 12-15 days after four drops of the 
virus solution are inoculated through 
the nose. In these experiments, a 
highly purified water-soluble citrus 
biv-flavcnoid compound, containing 
flavonoids naturally present both 
in oranges and grapefruit was used. 
First the activity of this compound, 


was tested by the chick-embryo 
technique, and it was established 
that its activity against influenza 
virus was x 200. The mice were 


given 10 mg. of the flavonoid com- 


TABLE Ill 


THE EFFECT OF CITRUS BIO-FLAVONOIDS ON 
VIRUS A INFLUENZA IN MAN 


Number 
Of Cases 


Control Group, 


no flavonoids 


oe 
“a 


Treated Group, 

2.4 grams of 

citrus bio-flavo- 

noids were given 

per day, for four 

days 21 
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mice to 68.1% in the groups receiv- 
ing the flavonoid therapy. 
words, only one mouse out of three 
survived in the group receiving bio- 
flavonoids. In no sense should these 
findings be interpreted that all citrus 
flavonoids exert anti-viral activity. 
We were unable to detect any activi- 
ty in water-insoluble hesperidin or 
chalcone-hesperidin. On the other 
hand, naringin showed a slight ac- 
tivity against influenza virus. 

During the last three years, a 
clinical investigation on the effect 
of a purified water-soluble citrus 
bio-flavonoid compound on virus A 
influenza in man was _ conducted. 
This was a small scale study cover- 
ing only the cases which were proven 
by sero-diagnosis as true virus A 
influenza (Hirst test of serum-in- 
hibition-of-hemoagglutination) . 27 
patients served as control. They 
were treated with antibiotics, if 
necessary, and other usual medica- 
tions. No bio-flavonoids were given 
to them. Citrus bio-flavonoids were 
administered to 21 patients, 300 mg. 
every three hours, for four days. 
No other medications were given to 
this group of patients. Persistent 
fever, malaise and weakness of vari- 
ous degrees served as the criterium 
of the effectiveness of this therapy. 
Table III summarizes the results of 
this clinical study. 

Although the number of cases 
treated with citrus bio-flavonoids was 
too small to make any conclusion, 
it appears that this therapy was 
somewhat beneficial in virus A _ in- 
fluenza by reducing the feverish 
period of the infection. 

DISCUSSION 

The purpose of this paper is to 
bring our findings concerning th: 
antiviral activity of citrus bio-flavo- 
noids to the attention of Florida 
citrus scientists. The data we have 
collected, as incomplete as it might 
be in regard to the chemistry of 
active flavonoids, might stimulate 
their interest in this problem and 
might bring about nev investigations 


{n other 


Average day 
duration 
of malaise 


Average day 
duration 
of fever 


4.4 








Eighteen THE CITRUS INDUSTRY 





Growers Agree... 


Use Gulf Brand Fertilizers For Better Yields 


For over half a century, Gulf Fertilizer has helped Florida Growers 
get top yields from citrus. 


Pa'nstaking research, careful analysis of experiment station studies 
and manufacture of fertilizers containing the growth elements vital to 
Florida’s high-profit farming . .. these are the things behind Gulf’s 
crop-producing power! 


There’s a balanced Gulf analysis to meet your exact need... a 
Gulf Fertilizer to help you earn bigger income from citrus. 


Order Gulf Brands Fertilizer now! See for yourself why the 
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along these-lines. Our work is close- 
ly associated with the question of 
the “health angle’ of citrus fruit 
and juice. Any claims about the 
“health” properties of oranges and 
grapefruits should be based on well- 
controlled and extensive. experiment- 
al research. In this respect, the 
investigation of grapefruit flavonoids 
deserves the particular attention of 
citrus scientists. For, as we said, 
Dr. Cutting and associates of Stan- 
ford University, California, as well 
as our Virus Division, have found that 
naringin apparently possesses mild 
activity against certain viruses. If 
this fact is confirmed by more ex- 
tensive tests, and various derivatives 
of naringin are investigated on their 
biological activity, this might be 
of considerable service to the Flori- 
da grapefruit industry. 
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Nematodes are one of the chief causes of seri- 
ous citrus downgrading. Nematode damage 
results in citrus losses amounting to millions each 
season. 

Stop these pests from damaging your citrus trees. 
Before planting, knock out nematodes with powerful 
D-D soil fumigant. 

D-D soil fumigant is an easy-to-use liquid. Injected 
into the soil with inexpensive tractor attachment or 
gravity-flow plow equipment, it becomes a potent gas, 
killing nematodes as it spreads. And it’s economical, 


SHELL CHEMICAL CORPORATION 


AGRICULTURAL CHEMICAL SALES DIVISION 
55 MARIETTA ST. N. W., ATLANTA 3, GEORGIA 
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A Female nematode 


B Male nematode, 


enlarged many times. 


kills nematodes 


too. One pre-plant treatment is all you need for 
effective control. 

What’s more, D-D soil fumigant kills other citrus- 
stunting nematodes such as burrowing root knot, 
meadow, and citrus nematodes. Important, too, this 
powerful soil fumigant prevents resuckering of old 
nematode-infested roots. 

Don’t gamble with nematodes in your new grove. 
Use D-D soil fumigant before you 
plant. It’s available from your 
pesticide dealer. See him today. 
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Heat Treatments for Obtaining 
Sources of Virus Free Budwood 


Hot-water treatment of citrus bud- 
wood sticks infected with psorosis 
or tristeza virus or with both viruses 
proved ineffective for obtaining bud 
sources free of them (3,4,6,8). 

In contrast results of treatment 
of virus-infected citrus plants in heat 
chamber showed that some young 
branch growth which developed dur- 
ing continued exposure to high tem- 
peratures was free of the tristeza 
and psorosis viruses, even though 
old leaves and stem tissues of the 
treated plants were not. These re- 
sults indicated the possibility of uti- 
lizing heat treatments for establish- 
ment of virus-free budwood sources 
(4). At about the same time Des- 
jardins et al. (2) reported the de- 
velopment of apparently healthy new 
growth on tristeza-infected Mexican 
lime plants during heat treatment 
and, although they did not deter- 
mine the presence or the absence of 
the virus in this new growth, they 
also suggested the possibility that 
heat treatment might be a means 
of establishing healthy clones. 

It is the purpose of this paper to 
present further results of heat- cham- 
ber treatment of tristeza-virus in- 
fected citrus plants and to discuss 
these in relation to the establish- 
ment of sources of virus-free citrus 
budwood. 

Methods 

The heat chamber used was a 
double-glass-walled chamber approxi- 
mately 6 x 3 x 5 feet kept on a 
bench in the greenhouse. A thermo- 
statically controlled, lead-sheathed 
heating cable was embedded in ver- 
miculite in the galvanized metal base 
of the chamber, and 1-quart or 5- 
quart tins containing the plants to 
be tested were placed on the veri- 
miculite. Since the tests were 
started in May 1956 some mcdifica- 
tions have been made. Auxiliary 
heating units have been placed on 
the walls and a humidifier has been 
added. In the initial tests tempera- 
tures ranged from 95 to 120° F. 
The range was subsequently reduced 
95 to 110° F and later to 98 to 
104° F. 

The Key lime plants exposed to 
the heat treatments were infected 
with the Ts severe strain of tristeza 
virus (5). At various intervals 2- 
inch pieces of stem from young and 








THEODORE J. GRANT 


PLANT PATHOLOGIST, CROPS RE- 
SEARCH DIVISION AGRICUL- 
TURAL RESEARCH SERVICE, U. 
S. DEPARTMENT OF AGRICUL- 
TURE, ORLANDO, FLORIDA 


old branch grcwth, buds from the 
main stem, or old leaves were 
selected and remover from _ the 
treated plants and grafted on Key 
lime indicator plants to determine 
the presence of the virus in the 
selected pieces. All Key lime in- 
dicator plants were cut back to a 
single main stem approximately 6 
inches in height, and all but three 
upper leaves were removed at the 
time of grafting. 
Results 

Data from tests to determine the 

presence of tristeza virus in selected 





FIGURE 1. 


tissues taken at different intervals 
from 16 tristeza virus-infected citrus 
plants exposed in the heat chamber 
are presented in Table 1. The re- 
sults indicate that the trisetza virus 
entered practically all young branch 
growth that developed on infected 
plants during the early part of their 
exposure period in the heat chamber. 
With continued exposure of the in- 
fected plants, virus inactivation ap- 
peared to be faster in young than 
in old tissues, and virus distribution 
in the plants was gradually reduced. 
A heat-exposure period of 86 to 
100 or more days was sufficient to 
inactivate the virus in all tissues 
tested. However, when the heat- 
treated plants were returned to 
greenhouse conditions, they  de- 
veloped some vein-clearing in the 
leaves and stem-pitting symptoms, 
showing that the virus had not been 
eliminated from their lower portions. 

Typical growth responses in rela- 
tion to tristeza infection in Key 
lime plants in a heat-treatment test 
are shown in Figure 1. Two Key 
lime indicator plants (E and F) de- 
veloped apparently healthy growth, 
even though one (E) had _ been 
grafted with a piece from a young 
branch removed after 78 days of 
heat treatment and the other (F) 


Variations in growth in relation to tristeza infection in Key line plants in 


a heat-treatment test. A) Tristeza-virus-infected plant kept continuously on greenhouse 
bench for 541 days. B) Comparable plant kept on greenhouse bench for 128 days, then 


exposed in heat chamber for 107 days, 


and returned to greenhouse for 306 days. 


C,D,E) Indicator plants 306 days after each had been cut back to a single 6-inch main 
stem and grafted with tissues taken from plant B after 78 days in the heat chamber; 
C) bud from main stem D) old leaf piece, E) young branch F) Indicator plant 306 days 
after being cut back and grafted with an old upper branch having stem pits taken from 


B at end of the 107-day heat treatment. 
virus. 


Plants E and F appear to be free of tristeza 
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with a piece of an old pitted branch 
taken from the same infected source 
plant after 107 days of heat treat- 
ment. In contrast the indicator 
plant grafted with a bud from the 
main stem (C) and the one (D) 
grafted with a piece of old leaf re- 
moved from the same infected plant 
after 78 days of heat treatment were 
stunted and showed tristeza virus 
symptoms. The plant inoculated 
with the leaf piece did not show 
as severe symptoms as that inocu- 
lated with the bud. The 107-day 
heat treatment was not sufficient 
.to rid the entire source plant of 
tristeza virus; however, subsequent 
growth of this source plant (B) has 
been greated and expressed less 
marked symptoms than that of a 
comparable infected plant (A) which 
received no heat treatment. 
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treated plants would have to be 
tested for presence or absence of 
several viruses before budwood could 
be released even in small quantities 
for multiplication. Some of the 
tests for presence of virus would re- 
quire 2 to 4 years or longer before 
freedom from virus could be assured. 
In spite of these difficulties, how- 
ever, the heat treatment offer con- 
siderable promise. 

There is a need to improve the 
technique of handling plant material 
in its transition from greenhouse to 
heat-chamber conditions in order to 
avoid die-back and death of plants. 
Methods of handling plant material 
can be improved and _ exposure 
periods and temperatures increased 
or decreased as experience dictates. 
On the basis of present information, 
exposures of 86 to 100 or even more 


Table 1 Results of tests for presence of tristeza virus in citrus tissue selected at 
various intervals from 16 infected plants that were exposed in a heat chamber 


(98 to 104°F.) 

Young 
Selection 
interval 
days 


No. 


pieces healthy 


10 - 20 
21-40 
41-50 
75-85 
86 - 1004 
Total 


and were used as a whole 
cluded pieces of old 
placed in the heat chamber, | 

piece—was grafted on one Key 


Discussion 


The importance of virus-free 
sources of budwood to the citrus 
growers is amply reflected in the 
active Budwood Certification Pro- 
gram of the Florida State Plant 
Board. In 1956 Norman (7) re- 
ported that in the program there 
were 1100 “candidate” trees, of 
which 929 were already under test. 
There were 389 parent trees tested 
and found free of psorosis, and there 
were over 6000 psorosis-free scion 
grove trees for increasing the bud- 
wood supply. Nursery tests have 
already shown that another virus, 
xyloporosis (cachexia), is present in 
many of the parent trees (1). With 
recognition of the possible presence 
of other known and unknown viruses 
in the various parent trees, atten- 
tion was turned to the obtaining and 
testing of nucellar seedlings (7) as 
a means of establishing virus-free 
sources of budwood. The results 
presented in this paper indicate that 
heat treatment of small plants con- 
stitutes another avenue of approach 
to the problem of securing sources 


of virus-free budwood. 
All bud propagations from heat- 


Percent 
indicator plants 


Plant tissues tested, 


Old 
Percent 

indicator plants 
healthy 


No. 


pieces 


i 


i 
43 
100 


1, Young tissues were from branches that developed during the heat treatment 
branch or as 
leaves or small 
Each tissue—branch, 

lime 


2-inch sections. Old tissues 
branches on the plant when it 
branch section, 


in- 
was 
or leaf 
indicator plant. 

days at 98 to 104°F. would appear 
sufficient for obtaining prosoris and 
tristeza-virus-free material that can 
be propagated. Tests of the effects 
of heat treatment on xyloporosis 
(cachexia) -infected citrus plants are 
underway and other citrus viruses 
also will be studied. 

The heat-treatment method may 
prove particularly important in ob- 
taining virus-free sources of valuable 
old-time clones of orange and grape- 
fruit and of special clones, such as 
Persian lime and Temple orange, 
which do not ordinarily produce 
nucellar seedlings. 
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CURRENT INFORMATION RELAT- 
ING TO BARRIERS FOR THE 
BURROWING NEMATODE.1 

(Continued from page 12) 

the burrowing nematode is 
spread by cultivation, it would be 
better if there was no cultivation 
across a barrier. An old disk could 
be reserved for use in the decline 
area only. 

An important factor to consider 
in relation to barriers is the cost. 
Using D-D plus Nemagon at 90-10 
and D-D at 100 gallons on a six- 
month schedule the cost for the 
chemicals and their application 
would be about $500 per acre per 
year. An acre would be a 100- 
foot barrier 435 feet long. The 
cost of a weed killer would be 
extra. A barrier, once established 
and if effective is a permanent 
thing. As long as the namatodes 
are on one side and healthy grove 
on the other, the fight goes on. 
This could be for years, or until the 
nematodes were eliminated from the 
infested side of the barrier. 

Research at the Citrus Experi- 
ment Station on barriers for the 
control of the spread of burrowing 
nematodes is being expanded. It 
is hoped that a barrier can be de- 
vised that will stop the migration 
of the. burrowing nematode. 


cates 


Average speed of passenger cars 
on the Sunshine State Parkway, 
Florida’s Turnpike is 57.37 miles 
per hour according to a recent survey 
conducted by Troop K of the Florida 
Highway Patrol 
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Heat Treatments for Obtaining 
Sources of Virus Free Budwood 


Hot-water treatment of citrus bud- 
wood sticks infected with psorosis 
or tristeza virus or with both viruses 
proved ineffective for obtaining bud 
sources free of them (3,4,6,8). 

In contrast results of treatment 
of virus-infected citrus plants in heat 
chamber showed that some young 
branch growth which developed dur- 
ing continued exposure to high tem- 
peratures was free of the tristeza 
viruses, even though 
old leaves and stem tissues of the 
treated plants were not. These re- 
sults indicated the possibility of uti- 
lizing heat treatments for establish- 
ment of virus-free budwood sources 
(4). At about the same time Des- 
jardins et al. (2) reported the de- 
velopment of apparently healthy new 
tristeza-infected Mexican 
lime plants during heat treatment 
and, although they did not deter- 
mine the presence or the absence of 
the virus in this new growth, they 


and _psorosis 


growth on 


also suggested the possibility that 
heat treatment might be a means 
of establishing healthy clones. 


It is the purpose of this paper to 
present further results of heat- cham- 
ber treatment of  tristeza-virus in- 
fected citrus plants and to discuss 
these in relation to the establish- 
ment of sources of virus-free citrus 
budwood. 

Methods 

The heat chamber used 
double-glass-walled chamber approxi- 
mately 6 x 3 x 5 feet kept on a 
bench in the greenhouse. A thermo- 
statically controlled, lead-sheathed 
heating cable was embedded in ver- 
miculite in the galvanized metal base 
of the chamber, and 1-quart or 5- 
quart tins containing the plants to 
be tested were placed on the veri- 
miculite. Since the tests were 
started in May 1956 some modifica- 
tions have been made. Auxiliary 
heating units have been placed on 
the walls and a humidifier has been 
added. In the initial tests tempera- 
tures ranged from 95 to 120° F. 
The range was subsequently reduced 
95 to 110° F and later to 98 to 
104° F. 

The Key lime plants exposed to 
the heat treatments were infected 
with the Ts severe strain of tristeza 
virus (5). At various intervals 2- 
inch pieces of stem from young and 


was a 
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old branch grcwth, buds from the 
main stem, or old _ leaves 
selected and remover from the 
treated plants and grafted on Key 
lime indicator plants to determine 
the presence of the virus in the 
selected pieces. All Key lime in- 
dicator plants were cut back to a 
single main stem approximately 6 
inches in height, and all but three 


were 


upper leaves were removed at the 
time of grafting. 
Results 


Data from tests to determine the 
presence of tristeza virus in selected 


FIGURE 1. 
a heat-treatment test. 
bench for 541 days. 

exposed in heat chamber for 107 
C,D,E) Indicator plants 


days, 


stem and grafted with tissues taken from plant 
C) bud from main stem D) old leaf piece, E) young branch. 
being cut back and grafted with an old upper branch having stem pits taken from 
Plants E and F appear to be free of tristeza 


after 
B at end of the 1(7-day heat treatment. 
virus. 


Variations in growth in relation to tristeza infection in Key 

A) Tristeza-virus-infected plant kept continuously on greenhouse 
B) Comparable plant kept on greenhouse bench for 
and returned to 
306 days after each had been cut back to a single 6-inch main 


tissues taken at different intervals 
from 16 tristeza virus-infected citrus 
plants exposed in the heat chamber 
are presented in Table 1. The re- 
sults indicate that the trisetza virus 
entered practically all young branch 
growth that developed on infected 
plants during the early part of their 
exposure period in the heat chamber. 
With continued exposure of the in- 
fected plants, virus inactivation ap- 
peared to be faster in young than 
in old tissues, and virus distribution 
in the plants was gradually reduced. 
A heat-exposure period of 86 to 
100 or more days was sufficient to 
inactivate the virus in all tissues 
tested. However, when the heat- 
treated plants were returned to 
greenhouse conditions, they de- 
veloped some vein-clearing in the 
leaves and stem-pitting symptoms, 
showing that the virus had not been 
eliminated from their lower portions. 

Typical growth responses in rela- 
tion to tristeza infection in Key 
lime plants in a heat-treatment test 
are shown in Figure 1. Two Key 
lime indicator plants (E and F) de- 
veloped apparently healthy growth, 
even though (E) had 
grafted with a piece from a young 
branch removed after 78 days of 
heat treatment and the other (F) 


one been 
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line plants in 


128 days, then 
greenhouse for 306 days. 
78 days in the heat chamber; 
F) Indicator plant 306 days 


B after 
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with a piece of an old pitted branch 
taken from the same infected source 
plant after 107 days of heat treat- 
ment, In contrast the indicator 
plant grafted with a bud from the 
main stem (C) and the one (D) 
grafted with a piece of old leaf re- 
moved from the same infected plant 
after 78 days of heat treatment were 
stunted and showed tristeza virus 


symptoms. The plant inoculated 
with the leaf piece did not show 
as severe symptoms as that inocu- 
lated with the bud. The 107-day 
heat treatment was not sufficient 
.to rid the entire source plant of 
tristeza virus; however, subsequent 


growth of this source plant (B) has 
been greated and expressed less 
marked symptoms than that of a 
comparable infected plant (A) which 
received no heat treatment. 
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treated plants would have to be 
tested for presence or absence of 
several viruses before budwood could 
be released even in small quantities 
for multiplication. Some of the 
tests for presence of virus would re- 
quire 2 to 4 years or longer before 
freedom from virus could be assured. 
In spite of these difficulties, how- 
ever, the heat treatment offer con- 
siderable promise. 

There is a need to improve the 
technique of handling plant material 
in its transition from greenhouse to 
heat-chamber conditions in order to 
avoid die-back and death of plants. 
Methods of handling plant material 
can be improved and _ exposure 
periods and temperatures increased 
or decreased as experience dictates. 
On the basis of present information, 
exposures of 86 to 100 or even more 


Table 1 Results of tests for presence of tristeza virus in citrus tissue selected at 
various intervals from 16 infected plants that were exposed in a heat chamber 


(98 to 104°F.) 


Young 
Percent 
indicator 
healthy 


Selection 
interval 
days 

10 - 20 1 

21-40 1 

41-50 > 

75 - 85 1 

86 - 1004 1 

Total 9 


No. 


pieces 





or 
oo 


59 
86 
100 


Tm els 











plants 





Plant tissues tested: 








Old 
Percent 
indicator plants 
healthy 


No. 
pieces 
> 0 
4 0 
43 
5 100 


21 


, Young tissues were from branches that developed during the heat treatment 


and were used as a whole branch or as 2-inch sections. Old tissues in- 

cluded pieces of old leaves or small branches on the plant when it was 

placed in the heat chamber. Each tissue—branch, branch section, or leaf 
piece—was grafted on one Key lime indicator plant, 

Discussion days at 98 to 104°F. would appear 

The importance of virus-free sufficient for obtaining prosoris and 


sources of budwood to the citrus 
growers is amply reflected in the 


active Budwood Certification Pro- 
gram of the Florida State Plant 
Board. In 1956 Norman (7) re- 


ported that in the program there 
were 1100 “candidate” trees, of 
which 929 were already under test. 
There were 389 parent trees tested 
and found free of psorosis, and there 
were over 6000 psorosis-free scion 
grove trees for increasing the bud- 
wood supply. Nursery tests have 
already shown that another virus, 
xyloporosis (cachexia), is present in 
many of the parent trees (1). With 
recognition of the possible presence 
of other known and unknown viruses 
in the various parent trees, atten- 
tion was turned to the obtaining and 
testing of nucellar seedlings (7) as 
a means of establishing virus-free 
sources of budwood. The results 
presented in this paper indicate that 
heat treatment of small plants con- 
stitutes another avenue of approach 
to the problem of securing sources 


of virus-free budwood. 
All bud propagations from heat- 





tristeza-virus-free material that can 
be propagated. Tests of the effects 
of heat treatment on xyloporosis 
(cachexia)-infected citrus plants are 
underway and other citrus viruses 
also will be studied. 

The heat-treatment method may 
prove particularly important in ob- 
taining virus-free sources of valuable 
old-time clones of orange and grape- 
fruit and of special clones, such as 
Persian lime and Temple orange, 
which do not ordinarily produce 
nucellar seedlings. 
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CURRENT INFORMATION RELAT- 
ING TO BARRIERS FOR THE 
BURROWING NEMATODE.1 
(Continued from page 12) 
cates the burrowing nematode is 
spread by cultivation, it would be 
better if there was no cultivation 
across a barrier. An old disk could 
be reserved for use in the decline 

area only. 

An important factor to consider 
in relation to barriers is the cost. 
Using D-D plus Nemagon at 90-10 
and D-D at 100 gallons on a six- 
month schedule the cost for the 
chemicals and _ their application 
would be about $500 per acre per 
year. An acre would be a 100- 
foot barrier 435 feet long. The 
cost of a weed killer would be 


extra. A barrier, once established 
and if effective is a permanent 
thing. As long as the namatodes 


are on one side and healthy grove 
on the other, the fight goes on. 
This could be for years, or until the 
nematodes were eliminated from the 
infested side of the barrier. 
Research at the Citrus Experi- 
ment Station on barriers for the 
control of the spread of burrowing 
nematodes is being expanded. It 
is hoped that a barrier can be de- 
vised that will stop the migration 
of the burrowing nematode. 
Average speed of passenger cars 
on the Sunshine State Parkway, 
Florida’s Turnpike is 57.37 miles 


per hour according to a recent survey 
conducted by Troop K of the Florida 
Highway Patrol 
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Cultivation Trials In A Young, Bearing 
Grapefruit Grove On Sandy Ridge Soil 


Robert E. Norris and Paul F. Smith 
Florida Agricultural Extension Serv- 
ice and Crops Research Division 
Agricultural Research Service, United 
States Department of Agriculture 


Cultivation practices, like many 
other grove management practices, 
vary widely among Florida citrus 
growers. The variations are not 
associated with widely different 
soil types or with widely separated 
areas within the citrus belt of the 
ridge area. Intensive cultivation 
practices are frequently observed 
in a grove adjoining one in which 


Robert E. Norris 


cultivation is held to a minimum. 
It seems logical that there is an 
optimal method or level of cultiva- 
tion for groves of the same age, 
rootstock, and ‘variety grown on a 
given soil type, but citrus is ap- 
parently grown profitably under 
both maximum and minimum ex- 
tremes of cultivation, as well as 
under various intermediate levels. 
Every system has its staunch ad- 
vocates, but no results from or- 
ganized field trials are available 
to support a recommended system 
of cultivation. 
METHODS 

Late in 1946 plans were formu- 

lated to start a demonstration test 


of some of the extreme methods From about October 15 to June 


of cultivation. The trials were 15 the soil was kept free of 


started in 1947, in cooperation with the cover crop with a dise and 


Apshawa Groves, Inc., near Min- 
neola, Florida. A 10-acre grove 
of Thompson pink grapefruit on 
Rough lemon stock was _ selected 
because of uniformity of tree size, 
age, and soil type. The trees were 

11 years of age, and the soil was 

a typical medium phase of Lake- 
land fine sand with clay under- 
lying at a depth of 12 to 15 feet. 
The trees were spaced 23 by 25 
feet apart (76 trees per acre). The 
cover crop was a mixture of na- 
tural weeds and grasses. The trials 
ran for 7 years. 

Three cultivation practices, each j 

commonly used in central Florida, Paul F. Smith 


were selected for comparison as 
Acme harrow. The number of 


cultivations varied from 4 in 
Treatment A, Clean cultivation a relatively dry winter to 7 


follows: 


throughout the dry _ season. in a relatively moist season. 


BAUGHMAN SPREADER 
TRACTOR PULL-TYPE (HYDRAULIC) 


Capacity 3 Tons. 
Twin Conveyor Chains with Separate Gates. 
Twin Ground Wheel Metering. 
Large Distributor — With Two Speeds. 
Hydraulic Control When Spreading to Either Side. 
Adjustable Tractor Hitch. 
Also Truck-Mounted Units 4 to 10 Tons 


CALL US FOR DEMONSTRATION 


Baughman Manufacturing Co., Inc. 


2222 Auburndale Road — Phone MUtual 7-9063 
LAKELAND, FLORIDA 
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As the trees grew, less area Table 1. Effect of cultivation practice on the yield (boxes) per tree of Thompson 
pink grapefruit grown on Lakeland fine sand. 
was cultivated each season. 
Thus, with 1l-year-old_ trees 
about three-fourths of the —— 7 meant 
ground area was cultivated and ey Rs a 
with 17-year-old trees only C. Fall plowing plus 4.12 4.48 6.96 4.94 
. minimum cultivation 
about one-third. Statistical indices +s N.S. ** N.S. 
Treatment B, Minimum culti- 1 Fall plowing not practiced the final year of the test. 
vation. A rotary chopper was N.S. - Indicates no significant difference for the year. 
used each year in mid-October. * - Indicates difference due to treatment at odds of 19:1. 
Usually a second chopping in Pas Indicates difference due to treatment at odds of 99:1. 
. i Least significant difference (odds of 19.1) between any two yearly means is 1.31 
early spring was used to mini- boxes for the 7-year average 0.49 boxes. 
mize competiton for moisture Snag - 3 — 
between the weeds and the trees. 
In some years only one chop- 
ping was done. 
Treatment C, Fall plowing plus 
limited cultivation. Each Oc- 
tober the middles were plowed 
one way with a mouldboard 
plow to a depth of about 6 
inches. Because of larger tree 
size a narrower strip was 
plowed each succeeding year. 
Thus in the first year, over 
half the area between the rows 
was plowed; by the sixth year 
about one-sixth of the area was DITH AN Soa 2-783 
plowed; and in the final year 
no plowing was done. Imme- ZINEB 
diately after plowing the soil 
was disced to smooth out the 
furrows. In addition, one spring 
discing or chopping was cus- 
tomarily done to prevent exces- DirHANE Z-78 (zineb) was used extensively in last 
sive weed growth before the summer’s citrus spray program. Owners and operators 
start of the rainy season. agreed that DirHane Z-78 gave excellent control of 
The test grove was divided into rust mites—the best they had ever seen. 
9 plots so that each treatment was 
applied to a plot slightly over an 
acre in extent, and these were ar- 
ranged in triplicate random blocks. 


Treatment 1947 1948 1949 1950 











One important reason DITHANE Z-78 has been so 
widely accepted by Florida citrus growers is this: 
DITHANE Z-78, because it gives longer lasting pro- 
Yield records were taken by count- ae a ee = save oe rst 
ing the number of field boxes repeated applications of sulfur. ..an ANE Z-. 


(1-3/5 bu.) picked from each is compatible with oil and other pesticides. 


treated area. To get better control of rust mites, to save yourself 
Other cultural activities were money and trouble, spray DirHANe Z-78 as soon as 

carried on uniformly over the en- mites begin to build up. It is available in packages 

tire test area. Fertilization was of 3 Ibs., 5 Ibs., 50 Ibs. Consult your Experiment 

done essentially as later recom- Station or pesticide supplier for more details. 

mended for the entire industry 

€3). Standard pest control was 

applied to all plots, with adequate 

results. No irrigation was done 

the first 4 years, but all trees were 

irrigated at bloomtime and again 


in mid-spring the last 3 years of req Chemicals for Agriculture 


the test. HAAS 
RESULTS Hi Mi & 


The yields are considered good, COMPANY 


with an overall average of about WASHINGTON SQUARE, PHILADELPHIA 5, PA. 
535 boxes per acre per year dur- 


ing the test period. The yields 
per tree are summarized in table 1. 
Cultivation method was not asso- 
ciated with large or consistent dif- 
ferences in yield, but several clear- 
cut conclusions can be reached. 
Season had a strong influence on 


Representatives in principal foreign countries 


DitTHANE is a trade-mark, Reg. U.S. Pat. Off. 
and in principal foreign countries. 
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Citrus Estimates-Oct. 1, 1957 


S. Department of Agriculture Oct. 10,1957 
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the results; in the light-crop years 
no statistically significant differ- 
ences were found among treatments 


but in most of the heavy-crop years (Released by U. 














cultivation influenced yield. Thus, COMPARISON OF OCT. 1, 1957 ESTIMATE WITH ACTUAL PRODUCTION 
differences existed in 3 of the 7 yoR PRIOn YEARS = aa 
years. Minimum cultivation was ACTUAL PRODUCTION* ESTIMATED FOR 1957-58 
the best overall treatment, with an __ 1953-54 954-55 = 1955-66 = 195 6-57 _ (At Oct. 1) _ 
average of about 0.6 box per tree URANGES al ; ; ; 
greater production than clean cul- U.S. All 125,870 130,345 132,715 131,905 /1 
. . : Florida, All 91,300 88,400 91,000 93,006 102,000 
tivation. This amounted to about Karly & Midseason 48,000 19,500 48,700 51/600 56,000 
45 boxes per acre per year, or 319 Valencias $1,100 36,400 39,500 38,700 43,000 
“ Temples 2,200 2,500 2,800 2,700 3,000 
more boxes of fruit per acre for : c : 
~ . California, All 32,400 39,140 38,770 35,900 /1 
the 7-year period. The reduced Early & Midseason 14,460 15,340 15,170 15,400 12,000 
cost of minimum cultivation should Valencias 17,940 23,800 23,600 20,500 /1 
. 2 - = tc Texas, All 900 1,500 1,600 1,600 2,200 
be considered along with this 8 to ee ates eee _ 1.000 yt 
9 percent greater average produc- Louisiana, All 100 175 195 115 180 
tion in determining net profit. GRAPEFRUIT 
Clean cultivation gave numerical- U. 8S., All $8,370 $2,170 15,280 14.780 /1 
ly the smallest yield in 6 of the Florida, All $2,000 34,800 38,300 37,400 38,000 
” Seedless 21,900 20,500 20,600 21,600 22.500 
7 years. In general, however, there Other 20100 14,300 17,700 15,800 15,500 
was not much difference between California, All 2,500 2,400 2,410 2,400 900 /2 
: . . Texas. 200 25 »9 2’ 
clean cultivation and fall plowing heutae. Ade vere 2470 2370 a. 4,000 
plus minimum cultivation. In only eaniamiiindens 
one crop did these two treatments Florida 5 aee 5 ae amen shies — 
differ significantly from each other § rotal U. 8. Citrus /4 179,240 177,615 182,695 181,485 y3 
in respect to yield. This occurred otal Plorida Citrus /4 138,300 128,300 134,000 135,200 144,500 
in 1951 and coincided with the first ; Rscntaied enone an 
year of spring irrigations for this 1 Estimates not available until Dec. 10 Desert Valley only. Total on 
- . Dec. 10.: /4 Excluding Lemons & Limes 
grove. In that year trees given 
clean cultivation gave the highest - _ 
yields although not significantly ness, which also could have been’ to be statistically significant, but 
higher than those with minimum detrimental to shallow roots. If the trends agreed with the overall 
cultivation. so, this effect would have dimin- response that minimum cultivation 
The differences were larger dur- ished by increased shading as the was the best cultural practice. This 
ing the first few years than during trees grew. method gave an average greater 
the later. At least three factors Casual observation indicated that yield of almost a bushel of fruit 
probably were involved in this preharvest droppage was accentu- per tree per year than the other 
tapering off of response. (1) As ated by the fall plowing and that treatments. Clean cultivation and 
previously indicated, less and less the remaining fruit was slightly fall plowing were essentially equal 
area was plowed or cultivated each smaller. Either or both of these in their effects on yield. 
year so that treatment B and C_ effects could account for the re- Literature Cited 
were approaching each other and ducted yield from plowing. It was 1. Reitz, H. J., C. D. Leonard, 
were in fact identical the last full also” noted that the pest damage, jy w. Sites, W. F. Spencer, I. 
year of the test. (2) The trees, particularly red mite etching on the Stewart, and I. W. Wander, 1954. 
through rapid growth, gradually foliage, tended to be more notice- Recommended fertilizers and nutri- 
shaded practically all the ground able in the plowed plots. These tional sprays for citrus. Fla. Agr. 
so that the weed cover crop be- observations suggest a change in Expt. Sta. Bull. 536. 


came less and less a factor as the 
test progressed. Presumably this 
might handicap the minimum-culti- 
vation treatment through the reduc- 
in mulch or ground cover. 
Irrigation the last three years 
have tended to minimize the 
of cultivation. 


tion 
(3) 
may 
effects 

Prior to the test this grove was 
on a minimum-cultivation _ basis, 
and the sudden change in cultivation 
practice may have resulted in a 
“shock” reaction for the first few 
years. It seems probable that the 
tendency for a diminishing effect 
of treatment thus may be in part 
due to compensation or adaption 
of the tree to the conditions. For 
example, plowing up the _ topsoil 
roots may have led to the develop- 


ment of soil temperature and dry- 


the moisture status of the tree for 
a period following plowing. 
SUMMARY 

A 7-year cultivation trial com- 
paring the effects of clean culti- 
vation throughout the dry season, 
minimum cultivation by 1 or 2 an- 
nual rotary choppings, and fall 
plowing plus minimum cultivation 
on production was carried on in 
a Thompson pink grapefruit grove 
on typical Lakeland fine sand in 
the north-central ridge section of 
the Florida citrus belt. 

While the effects of method of 
cultivation on yield varied some- 
what from season to season, it was 
noted that appreciable differences 
occurred in most of the heavy-crop 
years. The three light-crop years 
showed no difference large enough 


USDA PROPOSES AMENDMENTS 
TO STANDARDS FOR CONCENTRA- 
TED ORANGE JUICE 


The U. S. Department of Agyri- 
culture today proposed amendments 
to the United States standards for 
grades of concentrated orange juice 
for manufacturing. 


The proposed amendments would 
change the scope of the grade stan- 
dards to products of 20 de- 
grees Brix value and more, instead 
of 41.5 degrees. They would also 
increase the Brix-acid ratio of grade 
A concentrated orange juice for 
manufacturing from 18 to 1 to 20 to 
1 and that of grade C from 21 to 
1 to 24 to 1. 
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How To Buy... 
An Irrigation System 


PART III 


S. E. DOWLING 


ASST. EXTENSION AGRICULTURAL 
ENGINEER 


U. OF F., GAINESVILLE 


AT CITRUS GROWERS INSTITUTE 
CAMP McQUARRIE 
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The result of the mainline selec- 
tion example is that for the condi- 
tions stated the proper and most 
economical size mainline is 5 inches. 
However, if all conditions remained 


the same except for the number 
of hours operation, the following 
results will be observed: for less 


than 204 hours operation a 4 inch 
pipe would be most’ economical 
whereas for over 1111 hours opera- 
tion a 6 inch pipe would be most 
economical. 

The second method that needs 
to be emphasized is selection of the 
Power Unit. It is impossible to 
over-emphasize the importance of 
proper selection of the pumping 
plant. The type pump curve should 
be carefully determined by such 
factors as the water supply and the 
operational procedure that is to be 
followed. Fluctuating water levels 
may make it desirable to select a 
pump that will maintain a rather 
constant flow under varying head 
conditions; however, if the operator 
plans to shut down a portion of the 





system (one lateral) while moves 
are being made, then a pump would 
need to be selected which would 
maintain a more constant head under 
varying flow changes. 

It is of vital importance to con- 
sider the pumping and power units 
both separately and together. The 
designer should always keep in mind 
the importance of selecting a pump 
to operate at a high efficiency, as 
a cheaper pump operating at a lower 
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efficiency may result in a much 
higher total annual cost than a 
higher priced pump which operates 
at a higher efficiency. 

In considering the power source 
the brake horsepower required must 
be available for continuous duty. 
For electric motors the actual horse- 
power needed is sufficient while for 
internal combustion engines the bare 
engine horsepower given for most 
units is a theoretical horsepower at 








The NEW 1957... 


Spred- O- 


Stainless Steel Feed Mechanism 


Postive Metering of Poundage 
A Simple ONE MAN Unit 
Standard Parts — —No Gadgets 


* * * 


* * * 


Manufactured In Florida For Florida Conditions By: 


SAM KILLEBREW, INC. 


Havendale Road 


Phone Woodlawn 7-1871 


AUBURNDALE, FLORIDA 
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UNIT DETERMINATION 














ble horsepower. Therefore, the POWER 
selected power unit must have ELECTRIC DIESEL L.P. GAS 
enough excess horsepower to stand pp. Required 100 145 145 
: . . AV Life, Year 25 15 12 
the following deductions and still @ipital-Recovery Factor 
: : at 5% 0.0710 0.0963 0.1128 
have the required horsepower left ‘i jrox. Purchase Price 
. (less Pump)-includes all 
at the desired R.P.M. Motor & Engine Accessories $3450.00 $5000.00 $4300.00 
: : Annual Fixed Cost 244.95 481.50 485.04 
As an example, consider an engine Annual Fuel Consumption 
. ‘ For 1500 hrs. of use 160,500 KWH 13,500 Gals. 21,750 Gals. 
that has a bare engine horsepower (0'. ‘ber Unit of Fuel 02 16 16 
of 148 at 2400 R.P.M. First, find Cost Per 1500 hrs. of Fuel $3210.00 $2160.00 $3480.00 
° Blect. Commodity Rate (8%) 272.85 — 
what horsepower is at 1800 R.P.M., Sih, ‘aidan. Chinen 1200.00 Gael a 
the speed desired for this example. 12-00/year /HP 
7 ss 5 Maintenance 15.00 100.00 70.00 
This engine has only 117 bare engine other Cost-Oil, ete. 50.00 25.00 
horsepower at this speed. The fol-  fotal Annual Cost 3742.80 2791.50 4060.04 
lowing deductions need to be made  ———_——_ —_— —- — ~ 
in order to find the horsepower of EXAMPLE III 
this engine that is available for con- ANNUAL COST PER ACRE 
tinuous duty at 1800 R.P.M. Deduct Cost of Equipment less Well $17,500.00 
3%% for each 1000 ft. rise above Life of Equipment 15 years 
= Interest Rate 5% 
sea level, deduct 1% for each 10 Capital Recovery Factor 0963 
ale : 7 al Cost of Equipment 1685.25 
rise in temperature above 60°F, de- Se 2,000.00 $ 
duct 10% for fan, belts, etc., and ee jv 25 Years 
js nteres ate 5% 
deduct 20% for continuous duty. Capital Recovery Factor 0710 
: : . Annual Cost of Well 142.00 
Therefore, if the unit was operating Annual Cost of Fuel /1500 hrs, 2160.00 
at 1000 ft. above sea level with an Maintenance 100.00 
. Misc. Cost 50.00 
average temperature of 90°F., the Labor Cost - 1500 hrs. 3000.00 
followi deduction would be neces- Total Annual Cost $7137.25 
ng 
Sary: Annual Cost per acre — Total Annual Cost , 
No. Acres to be Irrigated 
1000 ft 3% % € 
30° temperature rise 3 % = 1187.38 
« ‘oO aes 
160 
Fan and accessories 10 % saa 
° Annual Cost or acre — 6 
Continuous duty 20 % ee nee ae ae aa —s x ; 





EXAMPLE I 
MAINLINE SELECTION 


Assuming 1320 feet of mainline is needed, with 350 G.P.M. for 600 hours, the 


following procedure could be used. 


FRICTION VALUES OF PIPE WITH COUPLERS AT 350 G.P.M. (1) 




















e” 5”’ 6” .~ 8” 
350 G.P.M. - Loss in Feet 
Per 100 Feet of Pipe 8.5 2.79’ 1.20’ 0.58’ 0.28’ 
350 G.P.M. - Loss in Feet 
Per 1320 Feet of Pipe 114.6’ 36.8" 15.8’ 7.65’ 3.7 
BHP (350 G.P.M.) (1 TDH) .126 HP Per Foot of Head @ 70% Eff. 
3960 x (0.70) Eff 
Assuming electricity to be used @ .093 HP hrs. per kilowatt (2) then 
¢” 5” 6” 7 es” 

BHP for 350 G.P.M. 
@ 1320 Ft. Pipe 14.44 464 1.99 .96 AT 
Kilowatts Per Hour 
HP divided by .093 15.5 5 2.14 1.03 5 
Cost @ 2c /kilowatt hr. 31 10 .0428 .0206 01 
Cost /600 hours $186.00 $60.00 $25.68 $12.36 $6.00 
Cost of 1320 feet mainline $1999.56 $1544.40 $2204.40 $3022.80 $3828.00 
Annual Fixed Cost - 
using Capital Recovery 
Factor - .0963 $105.89 $148.73 $212.28 $291.10 $368.64 
Total Annual Cost $291.89 $208.73 $237.96 $303.46 $374.64 
The break even point between any two adjacent sizes of pipe figured in terms of 
hours can be determined as follows: 
Break even point = Cost Per Year of Cost Per Year of 

Larger Pipe ~_ Smaller Pipe 

Fuel Cost Per Hour Fuel Cost Per Hour 

of Smaller Pipe - of Larger Pipe 
Break even point $148.73 - $105.89 = $42.84 = 204 hrs. 
between 4” & 5” = $ .31 - §$ .10 $ ool 
Break even point $212.28 - $148.73 $63.55 = 1111 hrs. 
between 5” & 6” os $ .10 - $ .0428 $ .0572 


Loss of Head in Feet Per 100 Ft. 
Brake Horsepower Hours/Unit of Fuel 


See Table 4, 
See Table 5, 


(1) 
(2) 









36% % 


117 HP minus 36%% 75.29 
HP available for continuous duty. 


In considering this example it is 
very easy to understand why so 
many units are under-designed in 
the case of power. This unit in the 
example would have been called a 
148 HP engine while actually it 
developed for the purpose at hand 
only 75 HP. This is the reason why 
ft is usually bad to purchase a used 
automobile engine for irrigation 
purposes. 

In Example II a method of proper 
power unit determination is given. 

Using as an example a _ power 
requirement of 100 horsepower and 
assuming that there will be an 
operating loss of 3% per 1000 feet 
elevation above sea level, and 1% 

per 10° F. above 60° F, 20% for 
continuous operation and 10% for 
Fan, etc. and further assuming 
that these factors and the site re- 
sulted in the need for 14& HP 
diesel or L.P. Gas engine, then the 
following comparison could be made: 

As can be observed in Example 
II, for these conditions and rates 
diesel is the most economical source 
of power. 


(Part IV In Next Issue) 
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ZINEB — IMPROVED SUMMER 
CONTROL OF CITRUS 
FRUIT RUSSET 


(Continued from Page 9 


applied to citrus groves generally, 
any abnormal condition of leaves 
and fruit is frequently blamed on 
the new material. In a few instances 
where oil sprays were applied in 
combination with Zineb when the 
temperature was relatively high dur- 
ing the middle of the day, an oc- 
casional leaf was found where the 
oil spray combination had collected 
and caused a brown spot. Occasion- 
ally a fruit with what appeared to 
be a sunburn on the sunny side of 
the tree appeared. This was no dif- 
ferent, however, than has occurred 
previously for many years following 
an application of an oil or some 
combination of oil when the tempera- 
ture is quite high. It was consid- 
erably less than very frequently 
occurs following applications of Sul- 
phur to citrus trees in the summer 
period. 
Effect on Soil 

Attention has been called to grow- 
ers for many years that every time 
a pound of Sulphur is applied to a 
citrus tree, it requires three pounds 
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or slightly more of some Lime com- 
pound to neutralize the acidity de- 
veloped by this Sulphur. If Zineb 
is used for russet control instead of 
Sulphur, this acidifying effect of 
the russet control program would 
not occur for it has been found that 
Zineb residues have no measurable 
effect on the soil pH. This does not 
mean, however, that application of 
Lime to citrus groves can be discon- 
tinued. It will still be necessary to 
check the soil pH and its content of 
extractable calcium and magesium 
and keep these very essential ele- 
ments at a level that is most satis- 
factory for the production of heavy 
crops of high quality fruit. Many 
other grove operations reduce the 
calcium and magnesium content of 
the soil and lower the pH, beside the 
applications of Sulphur that has 
been used previously for russet con- 
trols. So, applications of Dolomite, 
or high calcium lime, will still be 
necessary although the total amount 
of Sulphur applied annually is re- 


duced. 
Future Application of Zineb 
Although it has been established 


that at least three to four months 
of very successful control of rus- 
geting can be produced by combina- 


MORE PROFIT PER TREE 


Florida’s more profitable citrus growers use Florida 
Favorite Fertilizer, the brand specially formulated for 


Florida soil and growing conditions. 


Citrus growers 


realize more yield per tree, more profit per grove when 


they rely on FFF Brand. 


Direct grove delivery is 


rendered by a fleet of 15 trailer truck units. Complete 
grove service, coordinated with spreading requirements 
saves the grower time and money. Write or phone for 


complete information. 


florida 
favorite fertilizer ‘< 


INCORPORATED 
PH. MUTUAL 2-1291° P.0.BOX 912¢ LAKELAND, FLA. 
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tions of- one pound of Zineb per 
100 gallons of scale control materi- 
als, such as oil and Parathion, there 
is to date no experience with Zineb 
used during the fall and winter 
period. This information remains 
to be developed. Results have been 
so spectacular during the summer 
period that it is the writer’s opinion 
that use on a trial basis is indicated 
at other times of the year. This 
must be done with the realization 
that it is an experiment and applica- 
tion to only a part of the grove 
would be most desirable. It is al- 
ways risky to omit completely from 
any pest control program a material 
that has been used constantly, or 
regularly, for many years. It may 
have been controlling some pest that 
was not readily recognized, and the 
omission of the long used material 
may allow this pest to develop in 
sufficient numbers to become of con- 
siderable economic importance. For 
this reason, a conservative policy 
would be the use of the usual Sul- 
phur compounds on part of the 
grove — at least until such time as 
sufficient information is available 
to determine definitely the best time 
to apply Sulphur and the best time 
to apply Zineb for the most satis- 


CITRUS GROVES 
FIELD CROPS 
PASTURE GRASS 
TRUCK FARMS 
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factory and economical control of 
all citrus pests. 


Summary and Conclusions 


Applications of Zineb at the rate 
of one pound per one hundred gal- 
lons of diluted Parathion or oil 
emulsion spray mixture for the con- 
trol of scale insects and to prevent 
citrus fruit russeting have given very 
satisfactory and spectacular results 
in Florida during the past summer. 
Zineb was recommended only on an 
experimental basis for field use, but 
was so enthusiastically received and 
used so generally with almost no 
difficulty in mixing or application, 
and such spectacular results that its 
use in the summer season seems well 
established. 

It has prevented Greasy Spot, res- 
seting, and apparently helped to de- 
velop an improved leaf and fruit 
condition. The exact way in which 
Zineb prevents russeting remains to 
be worked out, but from a practical 
and use standpoint, it has been 
entirely satisfactory. 

This use of Zineb originated by 
Miss Fran FE. Fisher of the Citrus 
Experiment Station at Lake Alfred, 
and developed by the cooperative 
effort of Miss Fisher and other work- 
ers at the Citrus Experiment Sta- 
tion, as well as the manufacturers 
of experimental materials who co- 
operated, has already resulted in 
savings to growers during the past 
summer that are greater than the 
entire biennial appropriation made 
to the Citrus Experiment Station 
for its complete operation. At the 
same time, it has produced the most 
russet-free crop of citrus ever grown 
in Florida 
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(Continued from Page 3) 
sulfur for purple and /or Texas citrus 


mite control on all but early varieties 
that may be burned by this material 
or where mite populations have 
reached high levels. Ovex, aramite 
or Systox may be used on early 
varieties without danger of injury to 
either fruit or foliage. Remember 
that ovex and aramite should not be 
applied less than 15 days before har- 
vest and the interval between appli- 
cation and harvest for Systox should 
be no less than 21 days. 


Scale Control: Purple and Florida 
red scales will be too numerous on 
fruit and foliage in some groves and 
should be controlled to prevent leaf 
drop and dead wood as well as severe 
fruit drop. Only parathion and mala- 
thion are recommended for this pur- 
pose during the winter months be- 
cause oil sprays of all types are likely 
to increase the susceptibility of trees 
to cold damage, prevent maximum 
degreening, and reduce the amount 
of bloom next spring which, in turn, 
might result in too much late bloom. 
If scale populations are high, para- 
thion should be used at 1.7 pounds of 
15% wettable powder, or its equiva- 
lent in other formulations, per 100 
gallons. If populations are not high, 
1 pound of 15% parathion should be 
adequate. Equivalent dosages of 
malathion are 5 and 3 pounds of 25% 
wettable powder. 

Plant Bug Control: Each year 
a few groves are infested with plant 
bugs or stink bugs of one species or 
another. These bugs usually move 
from citrons to citrus where they 
feed on the ripening fruit of all 
varieties and particularly on tange- 
rines and early and _ mid-season 
oranges. Feeding is accomplished by 
piercing the rind and sucking the 
juice. This results in brown corky 


areas just under the rind, dried juice 
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sacks, and fruit drop. 

Plant bugs may be controlled by 
dusting trees with 10% toxaphene 
dust at 50 to 60 pounds per acre or 
spraying with 25% toxaphene wett- 
able powder at about 25 pounds per 
acre. Parathion at 3 pounds of 15% 
material per acre is also effective. 
Air blast sprayers are the most ef- 
fective means of applying insecticides 
for plant bug control. 

Grasshopper’ Control: Grasshop- 
pers have been damaging trees in 
some groves by feeding on the foliage. 
In fact, some young trees have been 
nearly defoliated by hordes of hoppers 
and such trees will not go through 
the winter in good condition. 

Several insecticides are available 
for grasshopper control and all are 
most effectively applied with air 
blast sprayers. Parathion at 3 to 5 
pounds of 15% wettable powder per 
acre will give a quick kill and is 
usually very effective, but does not 
last long. Longer periods of control 
are desirable when grasshoppers are 
continually moving into groves from 
surrounding areas and may be ob- 
tained with 2% pounds of 40% chlor- 
dane, 6 pounds of 25% toxephene, 1% 
pound of 25% aldrin or 3 ounces of 
25% dieldrin per acre. Mix the re- 
quired dosage in the amount of water 
required to spray an acre. Chlor- 
dane, toxaphene, aldrin, and dieldrin 
should be applied at least 30 days, 
no less, before harvest. 

Details of spray schedules and the 
various materials used will be found 
in the “Better Fruit Program” and 
this should be consulted to determine 
which materials may or may not be 
combined. For further information, 
consult the Citrus Experiment Sta- 
tion at Lake Alfred or Fort Pierce. 
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Problems Related To Production And 
Distribution Of Cartoned Orange Juice 


(Continued from last issue) 

Although there are a lot of me- 
chanical and_ technical problems 
which have been either solved or 
circumvented in the last few years 
of the chilled juice industry there 
are many which remain to challenge 
the ingenuity of the citrus proces- 
sor. Some of these problems are 
inherent in the seasonal aspect of 
the raw product, others are prob- 
lems of consumer and distributor 
education, while others deal with 
particular aspects of processing 
technology. Most of these prob- 
lems which will be listed and dis- 
cussed briefly will require the pro- 
fessional skill and experience of all 
fractions of the processing industry. 
The food technologist may have a 
good understanding of the basic 
theory involved in any one particu- 
lar problem but without the co- 
operation and assistance of the food 
processing engineer and manage- 
ment in setting up pilot plants or 
experimental machinery he is severe- 
ly handicapped. By the same token, 
an engineer would be greatly handi- 
capped without laboratory or scien- 
tific evaluation of any product or 
procedure which he may 
In modern processing close team- 
work between food technologist and 
food engineers is not only ideal but 
a strict necessity if consistent cost 
and quality are to be expected. 
The same philosophy holds true in 
the production and improvement of 
chilled orange juice. With these 
basic factors understood let us look 
at the problems which remain to 
be solved. 

1. Problem of an adequate sup- 
ply of summer juice. 

2. Problem of adequate quality 
standards and grades. 

3. Problem of distributor educa- 
tion regarding handling procedures. 

4. Problem of consumer educa- 
tion as to the seasonal variation of 
juices. 

5. Problem of improvement of 
the fiberboard container. 

The problem of an adequate sup- 
ply of juice for summer distribution 
has always been the greatest prob- 
lem facing the producer of chilled 
juice. Although the problem has 
heen circumvented in several ways 
during the last few years it re- 
the greatest single problem 


perfect. 


mains 














in the 


some 


industry. As indcated in 


of the 
the early producers either withdrew 
from the market or substituted 
orangeades. The modern producer 
has found that the dairyman or 
store manager wants no part of a 
seasonal operation. Once he es- 
tablishes the demand on the part of 
his customers he wants to be as- 
sured of a twelve month supply 
of juice and he wants that juice 
to be of a uniform quality. The 
ideal solution to this situation is 
obvious. The development of a 
good quality summer orange and 
planting sufficient acreage of that 
variety to supply the demands of 
the processors during the months 
of August, September and October. 


preceding paragraphs 


would end this problem once and 
for all. Unfortunately this solu- 
tion, although possible, is many 


years in the future and the demand 
for a twelve month supply of 
chilled orange juice is a pressing 
reality. The introduction of frozen 





soluble magnesium. 


420 Lexington Avenue 















. For a Full Harvest . 


concentrated orange juice and its 
rapid rise to a high point of con- 
sumer acceptance solved the prob- 


lems in the minds of some pro- 
ducers. Here was a product which 
could be stored during the peak 
of a variety season and held until 
such time as the processor needed 
juice during an off-season. The 
resulting product, although not fresh 
juice, was far superior to the 
orangeades and synthetic products 
which had been supplied in the past. 
There was, and is, one great draw- 
back to this means of supply. If 
the housewife wanted a_ reconsti- 
tuted orange juice she would be 
able to obtain the frozen product 
from a local store at a substantial 
saving in price. Of course there 
is the housewife that is willing to 
pay the additional price to keep 
from having to go to the trouble 
of reconstituting the concentrate in 
her own kitchen. There is still a 
lot of controversy within the in- 
dustry as to the advisability of us- 
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ing reconstituted concentrate, or 
just what is the best method of 
preserving and supplying juice dur- 
ing the off-seasons. These are 
problems which have not been re- 
solved to a point of agreement 
among the various experts in the 
industry. For this paper, let it 
suffice to list the possibilities avail- 
able to the producer for the stor- 
age of their summer supply. It is 
not within the scope of this paper 
to state that one procedure is ac- 
ceptable and that another is not for 
this is a matter of personal opinion. 
We will attempt to list the advan- 
tages and disadvantages of any one 
particular procedure and leave it 
to the professional judgment of the 
reader to accept or reject. 

1. Use of reconstituted frozen 
concentrated orange juice. 

2. Frozen single strength orange 
juice. 

3. Fluid single strength orange 
juice stored under vacuum and re- 
frigeration. 

4. Canned orange juice. 

At the present time the use of 
frozen concentrated orange juice in 
the manufacture of chilled orange 
juice is an accepted procedure. It 
is allowed by the regulations pro- 
mulgated by the Florida Citrus 
Commission, provided a_ truthful 
label declaration is made which 
states the mode of manufacture. 
It is allowed under the tentative 
grade standards published by the 
U. S. Department of Agriculture 
with no provision for labeling. 
Most, but not all, of the chilled 
juice producers who attempt to sup- 
ply their accounts for the entire 
twelve month period rely on this 
means of supply. It has the ad- 
vantage of being easily stored, 
readily available, competitively 
priced, and easily reconstituted. 
There are numerous concentrating 
plants which can supply the product 
thus eliminating a single source of 
supply. There is the advantage 
of being able to supply a fairly 
uniform color and brixacid ratio 
in the finished product. It has a 
potential disadvantage in describing 
and advertising if the product is 
truthfully labeled. There will be 
a portion of the consuming public 
which will have an aversion to the 
word “reconstituted” and there will 
be some who would prefer to buy 
their own concentrate if that is 
the product which they are to re- 
ceive. There exists also the possi- 
bility of Food and Drug Adminis- 
tration displeasure at calling a 
product made from a _ concentrate 
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and water as anything other than 
“reconstituted juice.” Another dis- 
advantage to the smaller producer 
who does not have his own con- 
centrate facilities is the danger of 
being caught in the middle without 
supply if a competitive struggle 
develops between the concentrators 
and chilled juice producers. To 
date this has not been the case 
but it is a condition which might 
arise. 


The second method of summer 
supply is frozen single strength or- 
ange juice. This particular method 
has been tried experimentally by 
several firms. One firm has used 
a modification of this procedure 
with reasonable success for the past 
three years. It has several dis- 
advantages which are inherent in 
dealing with an _ unconcentrated 
product. The refrigeration and 
processing costs per gallon of fin- 
ished product are substantially high- 
er than when concentrate is used. 
The storage area, and thus storage 
costs, must be at least four times 
larger than necessary for concen- 
trate. The container cost for the 
stored product will vary with the 
particular type container used but 
in most cases will be more than 
bulk stored concentrate. There are 
several advantages which proponents 
of this type storage claim. Among 
these advantages is the fact that 
they can advertise a pure juice 
and not a reconstituted juice. They 
claim that the flavor of the finished 
product is better and that the shelf 
life is longer. 

The third method listed is the 
storage of fluid single strength or- 
ange juice under vacuum and re- 
frigeration. This method has been 
given a great deal of study by 
some firms but by all indication 
the cost is prohibited and _ the 
length of time which juice may be 
stored is a good deal shorter than 
with either of the previously men- 
tioned methods. 

The fourth method of summer 
supply is canned orange juice. 
This is mentioned as a possibility, 
for under existing law the juice 
could be removed from cans and 
placed into cartons and still meet 
the legal definition of chilled or- 
ange juice. To date, no one has 
seriously considered such a_ possi- 
bility and there is great question 
that the quality of such a product 
would meet with consumer accept- 
ance. 

The Problem of Adequate Quality 
Standards or Grades: 
As indicated earlier in this pa- 
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per there have been terrible abuses 
of the consuming public by some 
early producers of cartoned orange 
juice. If any industry is to sur- 
vive it must serve the public with 
an acceptable product. If an in- 
dustry is to grow and prosper it 
must furnish not only an acceptable 
product but one which is superior 
in quality to competing products, 
or equal in quality and lower in 
price. A few chilled juice pro- 
ducers who are trying to build a 
long range stabilized industry real- 
ize that the chief assets of their 
product at this time is its con- 
venience plus the premium flavor 
available when this product is pro- 
duced under ideal conditions. It 
is commonly acknowledged that the 
product is as expensive to produce 
as any of the competing citrus prod- 
ucts. It is more expensive to 
transport and merchandise than the 
competing products. The only sal- 
vation of this particular item there- 
fore is a consumer demand built 
on quality and convenience alone. 
With any food product where the 
main selling point is quality there 
must be adequate safeguards es- 
tablished, not only to protect the 
public, but also to protect the 


ethical producer from the fly-by- 


night who will attempt to make a 
fast buck by exploiting the market 
established by the ethical producers. 
Unfortunately the stakes in this 
infant industry are too high to 
leave. these safeguards up to a 
gentlemen’s agreement for there 
have been all too many instances 
in the food industry where the de- 
sire for quick profit was greater 
than the desire to remain a gentle- 
man. 


There are three regulatory agen- 
cies, outside of legislative bodies, 
which are empowered with the au- 
thority to regulate all, or part, of 
the chilled juice industry. On the 
state level there is the Florida 
Citrus Commission, and on the fed- 
eral level there is the Food and 
Drug Administration and the Fed- 
eral Trade Commission. The U. S. 
Department of Agriculture may es- 
tablish grade standards but these 
standards are binding only on the 
producer who will voluntarily sub- 
scribe to them. Naturally a pro- 
ducer wishing to market an inferior 
product will not voluntarily sub- 
scribe to anything. This leaves, 
as an only alternative, a compul- 
sory set of quality or grade stand- 
ards established by a _ regulatory 


agency with police powers. The 
Florida Citrus Commission realized 
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this and in March of 1955 pub- 
lished amendment number two to 
regulation 19 in their regulations 
governing the citrus industry. This 
regulation was an attempt to es- 
tablish basic quality standards for 
chilled orange juice. Authority for 
this action by the Commission was 
Item (7) of paragraph 601.10 of 
the Florida Citrus Code which states 
that the Florida Citrus Commission 
has the power to adopt, promulgate, 
alter, rescind, modify, amend and 
enforce rules and regulations not 
inconsistent with existing laws, to 
regulate and control methods and 
practices followed or used in the 
harvesting, grading, packing, can- 
ning, concentrating, or otherwise 
processing citrus fruits for human 
consumption. Almost immediately 
after adoption of this set of regula- 
tions two of the processors obtained 
a circuit court injunction against 
the Commission and against the 
State Commissioner of Agriculture 
to keep them from enforcing the 
regulations which were adopted. 
These two processors claimed that 
the regulations as adopted were 
inconsistent with existing law and 
as a result were unenforceable. 
The lower court agreed with the 
plaintiffs and issued a permanent 
injunction in October, 1955. The 
Florida Citrus Commission appealed 
the decision of the lower court to 
the Florida Supreme Court and on 
October 11, 1956 the Supreme Court 
reversed the decree of the lower 
court. By this action the Supreme 
Court held that the Florida Citrus 
Commission were authorized to 
regulate chilled orange juice and 
that the regulations which they 
promulgated were not in disagree- 
ment with other existing laws. Since 
that time all producers of chilled 
orange juice in Florida have been 
subject to regulation by the Florida 
Citrus Commission. There remains 
the problem, however, of the out- 
of-state bottler who is either re- 
constituting a concentrated orange 
juice, or making an orangeade, and 
selling it as pure, fresh orange juice. 
Such a manufacturer, outside of the 
State of Florida, is not subject to 
regulation by the Florida Citrus 
Commission and can, by the sale 
or use of inferior or adulterated 
products, bring great economic 
pressure to bear on the ethical 
Florida producer. For this reason 
an adequate set of Standards of 
Identity promulgated by the U. S. 
Food and Drug Commission are 


desirable, for they could regulate 
the distribution of orange juice, 
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or orange juice products, in all the 
states. The citrus processing in- 
dustry, through the efforts of the 
Quality Advisory Committee of the 
Florida Canners’ Association, are 
generally agreed on the provisions 
of these federal standards and it 
is quite possible that we will have 
an adequate set of federal standards 
in the immediate future. 
(Continued Next Month) 


Trade sources estimate that the 
Sicilian lemon crop will be consider- 
ably below the large crop of last 
year. Hot moist winds caused heavy 
damage to blossoms during June and 
frost damage was experienced in 
February in certain areas. 


Yield is expected to be particularly 
small in the Syracuse and Cape 
d’Orlando areas. Heaviest damage 
has been to Primoflore lemons which 
are picked in October and November. 


STATE OF THE OWNERSHIP, MANAGE- 
MENT, CIRCULATION, ETC., REQUIRED 
BY THE ACT OF CONGRESS OF AUG- 
UST 24, 1912, AS AMENDED BY THE 
ACTS OF MARCH 3, 1933, AND JULY 
2, 1946, OF THE CITRUS INDUSTRY, 
PUBLISHED MONTHLY AT BARTOW, 
FLORIDA, FOR OCTOBER, 1957. 

STATE OF FLORIDA, 

COUNTY OF POLK. 


Before me, a notary public in and for the 
State and County aforesaid, personally ap- 
peared S. L. Frisbie, who having been duly 
sworn according to law, deposes and says 
that he is the Editor of The Citrus Industry 
and that the following is to the best of his 
knowledge and belief, a true statement of 
the ownership, management (and if a daily 
paper, the circulation), etc., of the afore- 
said publication for the date shown in the 
above caption, required by the Act of Aug- 
ust 24, 1912, as amended by the Act of 
March, 1922, embodied in Section 537, Post- 
al Laws and Regulations, printed on the re- 
verse side of this form, to-wit: 

1. That the names and addresses of the 
publisher, editor, managing editor, and busi- 
ness managers are: 

Publisher — Associated Publications Corp., 
Bartow, Fla. 

Editor —S. L. Frisbie, Bartow, Fla. 

Business Manager — S. Lloyd Frisbie, 
Bartow, Florida. 

2. That the owners are: 

Associated Publications Corporation, Bar- 
tow, Florida. 

5S. L. Frisbie, Bartow, Fla . 

S. Lloyd Frisbie, Bartow, Fla. 

Loyal Frisbie, Bartow, Fla. 

Richard R. Frisbie, Bartow, Fla. 

B. L. Gable, New York, N. Y. 

F. L. Skelly, Orlando, Fla. 

B. W. Skinner, Dunedin, Fla. 

3. That the known bondholders, mortga- 
gees, and other security holders owning or 
holding 1 per cent or more of total amount 
of bonds, mortgages, or other securities are: 

None. 

4. That the two paragraphs next above, 
giving the names of the owners, stockhold- 
ers and security holders, if any, contain not 
only the list of stockholders and security 
holders as they appear upon the books of 
the company but also, in cases where the 
stockholders or security holders appears up- 
on the books of the company as trustee or 
in any other fiducary relation, the name of 
the person or corporation for whom such 
trustee .is acting, is given; also that the 
vaid two paragraphs contain statements em- 
bracing affiant’s full knowledge and belief 
as to the circumstances and conditions un- 
der which stockholders and security holders 
who do not appear upon the books of the 
company as trustees, hold than that of a 
bona fide owner. 

Sworn to and subscribed before me this 
15th day of October, 1957. 


S. LLOYD FRISBIE, Bus. Mer. 
MARY H. DUNSTON, Notary Public 
My commission expires Nov. 1, 1960. 
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COMPILED BY THE LYONS FERTILIZER COMPANY 


Reports Of Our Field Men... 


HIGHLANDS AND POLK 
COUNTIES 
J. K. Enzor, Jr., 
P.O, Box 1304 Winter Haven, Fla. 
Phone Cypress 3-4716 
R. E. Lassiter, Jr., 
1168 Lakeshore Bivd. 
Lake Wales, Fla. 
Phone 3-3813 

The middle of October finds 
growers in the area beginning to 
start their fall fertilizer applica- 
tion. 

Rains have slacked off some here 
during the first couple of weeks 
in October, however, at the time 
of this writing, October 14th, we 
are having some good rain. 

We have seen quite a bit of 
Greasy Spot even where Zineb and 
Oil were used in the summer. We 
were hoping that the Zineb would 
give us better Greasy Spot con- 
trol. 

Texas Citrus Mite infestations 
are expected to be more numerous 
and wide spread than last year. The 
Purple Mite infestation is expected 
to be below average until Dec- 
ember. Growers should be on the 
look-out for both of these insects. 

Some growers in the area are 
having to use Parathion or Mala-- 
thion in a second scalicide appli- 
cation this fall to control the scale 
which were left from a poor scale 
kill last summer. 


EAST HILLSBOROUGH AND 
PASCO COUNTIES 
E. A. McCartney 
914 River Hills Dr. 
Temple Terrace, Tampa, Fla. 
Phone WE 8-2852 

The rain has let up and we have 
started our fall application of 
fertilizer. Some groves on flat 
and low land are still wet but they 
are drying out fast. There is 
every indication of a rainy sea- 
son for us as we are applying a 
little more fertilizer this fall 
than usual on account of the heavy 
rain this past summer. 

The Plant City section has been 
held back about two weeks but 
they have been setting out straw- 
berry plants and going ahead 
with their fall crops. They had 
a bad time in some places on 
account of water. The Webster 
section had their troubles also. 

Back to citrus - There is con- 
siderable rust mite and scale and 


some dropping of fruit due to 
damage on the stem end by scale 
due no doubt to the unfavorable 
weather we had during the time 
spray was being applied. I suppose 
you are all aware of fruit prices 
so no need to go into that. 


SOUTH HILLSBOROUGH AND 
MANATEE COUNTIES 
Eaves Allison 
P. O. Box 365, Sarasota, Fla. 
Phone Fulton 8-2611 


Farms and growers have just 
about dried out from the many 
inches of rain which fell the first 
part of this month - October. This 
area received from 4% to 10.46 
inches in two or three days, and 
that’s a lot of water! 


Some few blocks of tomatoes 
were completely lost and there 
was considerable damage overall 
to first hand settings on fruit. 
There was much leaching of fert- 
ilizer and washing down of beds 
over the whole area, with resulting 
increase in production labor costs. 

Citrus groves in low areas re- 
ceived some root damage and there 
has been considerable splitting and 
dropping of fruit from the ex- 
cessive rainfall. 

Cooler days and nights have had 
their beneficial effect however, and 
some breaking in color is in 
evidence, as well as improvement 
in eating quality of the fruit. 
Movement from this area has so 
far been very light. 

Cover crops are being chopped 
in and groves prepared for the 
fall application of that good Lyons 
Fertilizer. 

SOUTH POLK, HIGHLANDS, 
HADDEE, DeSOTO AND 
SARASOTA COUNTIES 

Cc. R. Wingfield 
Avon Park, Fla. 
Phone Glendale 2-81881 

The rains have stopped very 
suddenly and where all the water 
went in a few days is hard to 
determine. A light shower at this 
time would be very helpful. Citrus 
trees generally are looking good, 
however, a break in color of the 
foliage is being noticed. Careful 
consideration should be given 
each individual grove and proper 
plant food supplied in the fall 
application. With the amount of 


water fall the light sandy soils 
are rather void of plant food. By 
the time of this publication the 
fall application will be under way. 

Fruit movement is increasing 
both in grapefruit and oranges. 
With the change in weather the 
eating quality should improve. 
Fruit appears to be breaking co- 
lor almost over night and no doubt 
it is aided by cool nights. 

Vegetable growers have had it 
hard so far. Water has damaged 
their crops considerably. Tomatoes 
appear to be worse than other 
crops. 

NORTH CENTRAL FLORIDA 

V. E. Bourland 
Winter Garden, Fla. 
Phone 107 

We are having very nice weather 
at present. The cool night is bring- 
ing color to fruit, and there are 
being quite amount picked. Groves 
are looking good, and fruit is better 
size this year then has been in a 
number of years, also I think we 
just got better fruit all the way 
around. Most of the growers are 
taking care of their groves better. 

Young trees have made a won- 
derful growth this year, most of 
them have had their last app- 
lication of fertilizer this year, and 
are getting cover cut down and 
work in the ground. 

Truck crops in this section are 
looking good and some cucumbers 
being, picked. The weather has 
been fine just enough rain to help 
everything being set, but the grass 
and weeds are thriving good too. 
Pastures in most of the places are 
still holding up good, and cattle 
are in fine shape. 
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ADVERTISEMENT — LYONS FERTILIZER COMPANY | 


Uncle Bill Says: 


We’re right at the beginnin’ of one of the busiest seasons of the 
year... fer us citrus growers, that is . . . and the all important need 
of makin sure that our Fall fertilizer is applied, so that our trees will 
be able to be put in the most healthy condition possible, so that they 
can withstand any attacks of pests and weather is one of the most im- 
portant jobs we have to do all year. 


Then, right now, most of us is watchin’ the market mighty close 
and checking trends so that we won’t git caught nappin’ . . . most of 
us, too, is keepin’ up with the very latest spray practices so we can beat 
the bugs to their jog of haramin’ our fruit... ’n checkin’ all the other 
things that could have any bearin’ on the production of the Finest Fruit 
it’s possible to raise. 


Sometimes they is a lot of us who just can’t seem to break the 
habit of worryin’ .. . indeed they is a lot of folks who is jist natural 
worriers, but we ’spect they is mighty few of us who kin point to any- 
thing we’ve ever accomplished jist by worryin’ . . . so probably the 
happiest folks are those who do everything possible they know how 
to do to produce good fruit. . . fruit that tastes good and looks good 

. realizing that after we’ve done everything we know to do along 
this line, sittin’ around, looking glum and fretting ourselves to pieces, 
ain’t goin’ to help a durned thing. 


Everyone of us knows that Florida is the best citrus producin’ area 
in the whole world ... ’n that most citrus growers in other areas has 
a lot more to really worry about that we have, so let’s don’t waste a 
lot of productive time jist feeling bad fer ourselves. 


As everybody should know by now the best answer to most 
growin’ problems is covered by the Lyons Fertilizer slogan . . . “Lyons 
Fertilizers Produce Maximum Crops of Finest Quality.” 
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Wm. H. Mathews 
Joins Citrus Group 


The University of Florida Agricul- 
tural Extension Service is expanding 
its work with citrus and _ tropical 
fruits and has employed William H. 
Mathews as assistant horticulturist. 
He is now working with Fred Law- 
rence and Jack McCown in serving 


WILLIAM H. MATHEWS 


Florida’s fruit producers in coopera- 
tion with county and home demon- 
stration agents. 

The new horticulturist is well 
acquainted with Florida and _ its 
citrus and tropical fruits. He was 
born at Quincy and took his high 
school training at Apopka. His 
faather, Lee Mathews, has been pro- 
duction manager for Plymouth Citrus 
Growehs Association for many years. 

William was graduated from the 
University of Florida College of 
Agriculture in 1951 and spent three 
years in the Marine Corps. He was 
awarded his master’s degree by the 
University in 1956. Since that time 
he has been grove superintendent 
with Apshawa Groves at Clermont. 

He married Miss Jean King of 
Orlando in 1953. 

While a student at the University 
of Florida he was a member of 
Thyrsus horticulture’ society and 
Alpha Zeta and Gamma Sigma Delta 
honorary agricultural] Fraternities. 
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NEW RADIATION’ FACILITY IN- 


STALLED AT USDA FRUIT 
FLY LAB. IN HAWAII 


Installation of a 400-curie radio- 
active cobalt-60 unit, with enough 
gamma-ray capacity to provide ap- 
proximately 60,000 roentgens of 
ionizing radiation per hour, has just 
been completed at the Fruit Fly 
Laboratory in Honolulu, Hawaii, 
operated by the U. S. Department 
of Agriculture’s Entomology Re- 
search Division. 

The radioactive-colbolt unit, sealed 
in nearly 4 tons of lead to protect 
technicians from the harmful effects 
of the gamma rays it emits, was re- 
cently lowered by crane onto its 
reinforced concrete pedestal in a 
special building constructed at the 
Fruit Fly Laboratory. 

This 
addition 
facilities 


equipment is an important 
to entomological research 
available in the Hawaiian 
Islands. It will be used in studies 
to determine whether the highly 
penetrating gamma rays emitted by 
the radioactive cobalt will efectively 
eliminate or render harmless fruit 
fly infestations in fruits or vege- 
tables, and thus provide a practical 
quarantine treatrent. The unit will 
also be used to determine whether 
the method for releasing irradiated 
sterile flies, which has been used 
successfully to eradicate screw- 
worm flies from the island of 
Curacao in the Caribbean Sea, may 
be applicable also to fruit-fly prob- 
lems. 

The radioactive-cobalt unit has a 
“hot” inner chamber large enough 
(5 inches in diameter by about 11 
inches long) to treat fruits as big 
as papayas and mangoes or many 
thousands of immature stages of 
fruit flies. 

Cost of materials and equipment 
for the unit, including construction 
of the special building on a plot of 
ground provided by the Regents of 
the University of Hawaii, was ap- 
proximately $15,000. 
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Classified Ads 


SUPERIOR CITRUS TREES avail- 
able for Fall 1957 and Spring 1958 
planting: Valencias, Hamlins, Pine- 
apples, Orlandos and other varie- 
ties. Write for quotation and your 
FREE copy of “Care of Young 
Citrus Trees.” WARD’S NURSERY, 
Box 846, Avon Park, Florida. Phone 
GLendale 2-7541. 


YOUR GROVE DESERVES THE 
VERY BEST -~— Personally selec- 
ted buds on large lemon root. Grown 
on high sand land to exacting 
standards for old time hardiness 
with tcday’s high production. Jim 
Crump Citrus Nursery, Phone Cy- 
press 3-2958, 551 Avenue O SE, 
Winter Haven, Florida. 


FOR SALE COMPLETE PACKING 
HOUSE EQUIPMENT. Excellent 
condition. Capacity of 800 boxes 
per day. Washers, graders, many 
extra brushes, parts, etc. Frank 
Stirling & Sons, Route 1, Fort Lau- 
derdale, Florida. Phone Ludlow 
30831 


Completely reconditioned 
GROVE TRACTOR .... like 
new! Fully Guaranteed. $1500. 
Call or write POUNDS TRACTOR 
COMPANY, Winter Haven. Phone 
CYpress 3-3159. 


CITRUS TREE SNAILS. Taking or- 
ders for dormant January delivery. 
Lots of 500 or more. Frank Stirling 
& Sons, Route No. 1, Fort Lauder- 
dale, Florida. Phone 30831. 


Used Fertilizer Distributors 


We have for sale at consider- 
able discount... 

Several 1956 Model 

Demonstrators 

And Rental Units 
These machines are in good to 
excellent condition and are a 
real buy at prices offered. 


See Them At: 


SAM KILLEBREW, INC. 
Havendale Road 


Auburndale, Florida 


CASE 








SOUTHERN DOLOMITE 


AN Gust ae OP 


FLORIDA 


PHONE: BRADENTON 2-141 





ARAMITE 


continues to be 


MIGHTIEST MITICIDE 


Aramite is death on red mites in citrus, and many 
other kinds of mites that attack cotton, fruit and 
vegetable crops, nursery stock and shade trees. Com- 
patible with most commonly used insecticides and 
fungicides, Aramite assures better crops, higher 
“No mite resistance to profits. Aramite kills more mite species than any 
other control and is the most widely used specific 


ARAM ITE acaricide in the United States. Apply Aramite, 


has been observed,’’* mightiest of miticides and rule out the problem of 


resistance. 
says major grower association 


*From pest control authority on file; 


Order from your local supplier today. Write, wire or 
phone us if unable to locate immediate source of supply. 


United States Rubber 


Naugatuck Chemical Division 


Naugatuck, Connecticut 


producers of seed protectants, fungicides, miticides, insecticides, growth retard- 
ants, herbicides: Spergon, Phygon, Aramite, Synkior, MH, Alanap, Ouraset, 
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IN ORDER TO PRODUCE 
FINEST QUALITY FRUIT... 


Every grower knows that his trees must be 
provided with the finest cultural practices. 
They must be cultivated and sprayed pro- 
perly and at the right time. 


And most important of all they 
must be Fertilized with the pro- 
per ingredients, designed to build 
strength into your trees and to 
provide internal Quality and at- 
tractive external appearance in 
order to make your fruit most de- 
sirable to the prospective con- 
sumer. 


It has been the policy of this company from 
its very beginning to manufacture our fer- 
tilizers from the very finest ingredients 
that money can buy ... and the results 
have indicated to many, many growers 
who have been our customers year after 
year that this policy is sound. 


So we suggest if Quality Fruit is 
a major objective in your produc- 
tion program that you will find 
Lyons Fertilizers the most help- 
ful means of achieving that pur- 
pose. 


And we would like to remind you also that 
if you have production problems that puz- 
zle you, our competent staff of Field Ser- 
vice Men will gladly cooperate with you 
in every way possible with absolutely no 
obligation. 


Lyons Fertilizer 


Phone 43-101 
TAMPA, FLORID 





